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President of the American lcademy of Ophthalmology and Otolaryr 
yay 


Dr. Allen Greenwood was born March 1, 1866, in Chelsea, Mass. He ws descended 
froman old New England family and a direct descendant of the Rev. John Greenacood, 
known as the Great Separatist during the reign of Queen Elizabeth 1 graduate of 
Harvard Medical School, 1889, he served as medical, surgical, ophthalmic and aural 
house officer at the Boston City Hospital for tao years. He started practice in 
Waltham in 1890 and served several years as surgeon to the Waltham Hospita 


Early in the Spanish-American War, he went as contract surgeon to Porto Rico 
and became surgeon to the 19th Infantry, U.S. 1. liter 1898, he opened an ofhtce 
in Boston for the practice of ophthalmology. Soon after he was appointed assistant 
ophthalmic surgeon to the Boston City Hospital, later becoming surgeon and then 
visiting surgeon. Hes still the opththalmic consultant to the Boston City Hospital 


For many years he was professor of ophthalmology at Tutts Medical School. 


During the World War he served with the First Harvard Unit in the Britis/ 
Expeditionary Forces in Flanders as medica officer, Ophthalmologist, and sanitary 
ofiicer. He was mentioned in dispatches by Field Marshal French for santtary work 
In the Second Harvard Unit he served as consulting ophthalmologist to the frve 


British Expeditionary Forces hospitals located at Dannes Camters as a leutenant 


colonel In 1917. he served in the Surgeon General's office and organized the specia 
hospital for head surgery, of which Colonel FE. FE. Ellett became the commandins 
oficer. Dr. Greenwood wrote a book on military ophthalmi surgery based on his 
expertences with the British Expeditionary Forces, at the request of th Surgeon 
Genera He organized the optical units which he took to France In France he was 
ommissioned as the senior sultant in ophthalmolgy by General Pershing, and 
organized the eye services in the hospitals of the Imerican I vpedifionary Forces in 
France and England. On discharge, he was commissioned in the Reserve Corps as 
olonel and received a citation trom General Pershing 


Dr. Greenwood hecame consultant to the Massachusetts Eye and Ear Infirmary 
the Beth Israel Hospital, Milford Hospital, Waltham Hospital, and the Nea England 


Hospital tor Women and Children For taventy-fve years he has been a lecturer 





ue the Harvard Graduate Medical School, where he started the courses in surgery 
t the eye He has written several papers on ophthalmic subjects, being especially 
rested aicoma, ophthalmoscopy, and ey amplications of system Liseases 
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ADDRESS OF THE PRESIDENT 


) t \ 1026 ere ¢ ( n \ t il 
g eC ed single mastoid 
ing the operation, she had pain (a) inher 
ead and ¢hb) behind her eve later she returned and another 
peration on her mastoid was performed, during which the sut 
geon noticed tissue that looked Ike cheese.” Forty-three days 


ubsequent to the first operation, she developed meningitis. At 
autopsy, the petrous apex was eroded and filled with granulations 
and with caseous material without pus. | concluded that the 


granulation mass must be tuberculat 


Pwo months later, on February 18, 1927, another patient 
had a similar history of pain behind the eve, with a running ear, 


but he had, in addition, a facial paralysis. At the autopsy there 


l. Eagleton. W. I Strth Nerve Involvement in the Diagnosts and 
Surgical Treatment of Meningitts of Ottttc and Nasal Origm, 1. Con 


isi 
lagen, 1928 


gress Internat. d’Oto.-Rhino.-Larvngologie, Copenl 








22 WELLS P. EAGLETON 


was found a similar granulomatous caries — with perforation 


of both the superior and posterior surface of the apex. 


The summer of 1927 was devoted to anatomical dissections 
in an effort to establish an anatomical route into the petrous 
apex which would allow of adequate inspection of the diseased 
area. The operation selected | termed “unlocking the petrous 
pyramid.” The first operation in the history of medicine of 
deliberately entering the petrous apex of a patient whose dis 
ease had previously been diagnosed as “suppuration within the 
petrous apex,” was performed on June 30, 1929, after a prelim 
inary ligation of the carotid. The patient recovered promptly, 

ravated th 11 


7 localized MmMenmyvitis 


although the operation so agg 
that microorganisms were temporarily free in the cerebrospinal 
fluid.4 

It was an attempt to understand why certain cases of petrous 
apex infection cause a recrudescence of meningitis,” that led 


to a study of (a) bone embryology, which includes 


yrowth, as well as an investigation of the (c) relative dearees 
Of biocellular and humoral tmmunity that a nherent liffer 
ent tissues. This study forced me to view the bones of the skull 


from a functional as well as a morphological standpoint 


And it is the factors of bone embryology, of bone growth 


and the reaction of different bones to infection, a localize 


munity many of these factors being well known to scientists 
but neglected by the clinician that | wish to present or 2 


consideration of embrvological and growth factors will help to 
explain many of the problems presented by cases of meningitis, 
the meningitis being secondary to the osseous infection, as well 


as to furnish new viewpoints for future investigations 





2. Eagleton, W P / alized Bulbar Cisterna a 
Factal Pain and Sixth Nerve Paralysts and Thetr Relation to Can 
f the Petrous Apex, case 2, Arch. Sure., 20:406 (\Mlar.) 193! 
3. Eagleton, W. PVP The Cerebrospinal Fluid as ai lid 
and Treatment of Inflammatory Disease J. Larvngol. & Otol., 44:657 
673 (Oct.) ; 44:721-738 (Nov.) 1929 
!. Eagleton, W. P Unlockw f the Petrous Py 


Bulbar (Pontile) Meningitis Secondary to Suppuratto) f f Petrous 


Apex, Arch. Otolaryng., 13:407 (Mar.) 1931, case 2 


V. Acute Septicemta Cases of Apex Suppuration As 
Continually Positive Blood Culture and Meningiti 
Eagleton, W. P Veningitis Result of Disease of the Pet ! 


and the Sphenoidal Basis, Surg. Gynec. & Obst., 60 :586 Cl ) 19, 
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ADDRESS OF THE PRESIDENT Vat 


EVOLUTIONARY, EMBRVOLOGICAL AND 
FUNCTIONAL BASES OF DISEASE 


Lite is the Great experimenter. Invertebrates have eves; 
also each invertebrate has an apparatus for equilibration, and 
many forms of invertebrates have mechanisms for hearing, but 


these are located in different parts of the body. (Figs. 1 and 2). 





GBR me 
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Llowever, as lite evolved in the vertebrate, first in the sea, 


then upon the land, into the trees, and up into the air, with the 


} 


localization of ganglionic masses and then a brain in the organ 


; ‘ - ‘ , 
ism’s torward end, it evolved with its growth special-sens 
- Serpe eat | . ror 1*4 tte ene tm se brain 
mechanis s Which are, mm realty, ada ons to its bram 
Che lower vertebrates have end-organs tor (1 yuilibriwny 
and for (2) fou ~and late Vp or (3 ) ‘ ( fishes 
do 1] St V¢ | \1 | ( s ( ( eal 1} ( lat 
1) 5 ecame the dominant sens ' ngs 
Lie i s he le | v ( ‘ ~ 
the t S 5 ( } 
LP/ EL U 
P — . 
A x 
77 : if ‘ 
then J 
ee 
~~ 
inal 
\ 1 “ae 
ism. a provision fol protection Wis evolved ( Fe ) SO) whet 
+ T 7 
we reach that strange paradox, Whose acts often cause us to 
wonder why he is called Homosapiens the wise one, the think 
ng man we find these special senses and his brain are ack 


quately protected against injury from forces without and from 
invading microorganisms within. Consequently, the bones of the 
skull, made up as they are for the protection of special-sens 
mechanisms and of neural tissue, should not be considered solely 
from the standpoint of their regional position, as a parietal or 
temporal bone, but also from that of their use as protectors and 
retainers of the brain, or of the special-sense organs, through 
which man’s brain receives the external impulses that make up 
his consciousness. 

For the bones of the skull are different; almost each fibre 
is different. In medicolegal trials, a small piece of cortex from 
a bone of a body is recognized by its shape. But a bone of the 
skull can be recognized by its morphology; and not only can its 
position in the skull be determined, but if the section be deep 
enough, the approximate age of the subject may be surmised 


with some degree of accuracy. 
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Functional Specificity of Tissue Depends upon Its Position 
as well as Its Embryonic Layer — The theory that the functional 
specificity of a tissue depends upon the (a) embryonic layer 
from which it evolves, in (b) relation to its exact position in 
the animal frame, has not been fully appreciated, although both 


are ot practical as well as scientific Importance 


Ieinby yenesis Of a Bon f the Neurocranin The Ecto 
dermal Rudimental Radicle in the Growth of the Neurocranium 

Phe bones of the trunk and extremities spring entirely from 
(a) mesoderm: that is, cartilage that forms bone in osteogenetic 
areas in embryonal life is composed of mesenchymal tissue, for 
mesoderm is the sole germinal laver in the formation of the car- 
tilage anlage from which the bones of the trunk and extremities 


AT ¢ formed 


] 


However, in the skull certain cartilages and soft tissues are 
modified by the addition of an ectodermal quotient i oLrone” ), 
as during the earliest stage of embryonal growth ectoderm crawls 
over the head’s mesodermal bed. And it is the addition of this 
Vitalizing growth moiety that Ives these bones their distinctive 


neurocramal character; for without this ectodermal moiety, neuro 


cranial cartilage and some of the cranial soft-tissue do not 
level )) (Ser pane }] 

Thus in ectodermal quotient 4 od ae) tron vhich all 
lwervous tissue 1s ni wecomes the vitalizing 1 ety of a 
NCUTOM tl il CTD 1) > = mwty trom Lt somats I sodern il 
st ull 

} 
{?) ra il j ; ‘ ) ' ] { ; / ad ‘ ] 
) (7? ly the li ( sa i}) reacn 
One 4 1 nal pos nN ws oditving 
}) o] 1 Dea becor e es a] lished ° t i ] 
il evelop ( eC SOI ones” ¢ ( nl ‘ el 
ties St cation life accomplish idding t ae 
( ( } ) v S stages ( b oT ¢ ] C1 
S Tht ] s t Oni NeCUTOK in il b { ( ( 17 | 
, wn {) ] 
( } ‘) + s i { ] ] CESSES i*t Vv ) anal 
~ ‘ | S j y 
j \ } ( s. | } } \ 
& Al 1:7-13 (Oct.) 1928 
Fell, H. B., and Robinson, R Growth, Development « 
{ j J ) | che 
] r. 23:767 9 
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40). And the specific tvpe of growth is ( 
particular group of cells of each functionally different 
(Coghill’ ). 


domain 


Thus, to grasp the significance of a bone of the skull r¢ 


quires a consideration of four factors: 


(a) its embrvological origin, 
(b) its functional use, 
(c) its stage of growth, and 


(d) its position in relation to contained o1 


l organs 


and surrounding structures. 


While the differences in the morphology of the cranial bones 


are explained by variations in (e) the manner of the bone’s 


growth in the embrvo and during later Ife 


I 


Periosteal and Cartilage Bone Ina verv general way, there 
are two kinds of somatic bone: (1) compact tissue bone, whicl 
is (a) formed al the herif / ery by the (b) periosteum, VIZ ; her 


osteal bone; and (2) cartilage bone, | 


a) formed centrally trom 


what is called (b) a cartilage “anlag a cartilage nest. 


Osseous Formation and Endothelial Protoplasmic Penetra 
tion in Bone Growtl And there are in the growth of bone 


distinct growth processes: (1) osseoid f 


two 


rat i, characterized 
by the deposit of calcium salts; and (2) prot 


; a 
& ) } Plas CaS UL?) 
penetration a reticulo-endothelial infiltration of red bone mat 


row into the osseous stroma: for bone marrow should be re 


garded as primordial vascular endothelial tissue ( lorrain Smith) 


Growth in Somatic Bones \ bone’s growth ts accomplished 


by ( l ) cle position oft. and late r by (2 absorption first f calet 


] s | 


fied cartilage and then of osseous tissue. For all bone growth 
is a process of (1) depositing and (2) absorption, which latter 
is accompanied by (3) differentiated division for function 
all being perfectly svnehronized, while the growth processes act 


both (1) in the center and (2) at the periphery 


: : ‘ ° : rrmy 1 - 1 
Growti / ) CS$SECS 00 Somat / Wes Phe Hones Of the 


trunk and extremities form from a combination of three processes : 


(1) endochondral growth, which results in both ( 


a) cartilagin 


7. Coghill, S. | Anatomy and t Prol ns of Behavior, Cambrid 
University Press, 1929 


c) inherent in the 
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ous ossification and (b) endothelial protoplasmic permeation. In 
a long bone, central endochondral growth is accompanied by (2) 
peripheral periosteal bone formation; for it 1s periosteal bone 


formation that furnishes the growth increments which form the 


cortex encapsulating the bone. \nd in a manner analogous to 
that in which (a) an advancing proliferating new connective 


tissue absorbs the senescent calcified cartilage cells® within the 
central stroma, while it (b) deposits mineral salts and thus forms 
osseous tissue, so periosteal bone growth 1s accompanied (¢) by 
an absorption of the centrally-formed endochondral osseoid eli 

ments in the interior of the bone.’ As a result, the final structur 
of bone comes trom bone cells furnished by the periosteum, 


with little of the original cartilaginous framework remaining 


\t tl same time, this vascular fibrous absorption from the 
periph creates additional space in the body of the calcified cat 
tilage for the deposition of protoplasmic (3) endothelial bon 
7 9°9 hich later 1 ' | “wl in tl ‘VA Ct) 1} . that 
marre ( heat s evolved in the new connective tissue lat 
las formed in the central calcified cartilage; for every Haversian 
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Wo See page 35 \nd another bone, the sphenoidal basis 
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Furthermore, there is no evidence that either trauma or venous stasis 
causes otosclerosis. And to do so, the trauma or venous stasis must occur 
either during feetal life or in intancy; that is, while the labyrinth cap 


sule is growing. 


(3) The passively protective special SENSE bones are the 
pneumatic bones. They grow from cartilage but have a mem 


brane bone covering. Lateral expansion of bone by pneumatic 
growth in the mammal is a form of cranial bone growth. The 
function of a pneumatic bone is to protect its special-sense organ 
against external violence and infection. 

A baby needs no protecting mastoid for its labyrinth, because 
it is not subject to external violence; thus expansion of bone by 


pneumatic growth only begins at birth. 


On the other hand, the function of “overtlow pneumatiza 
tion” is for rectifying inequalities in bone surfaces that may have 
appeared during the development of adjacent bones. Overtlow 
pneumatization occurs around the labyrinth and into the petrous 
apex during the second growth cycle — at the age of five to 


ten vear (See page 30). 


CLINICAL APPLICATION 

(a) Mastoiditis in Infants Is an Osteomyeliti During infancy the 
spaces between the cartilage anlage which forms the bone of the labyrinth 
and the surface membrane that covers it are filled with infantile fat, 
with the result that mastoiditis in an infant is a true osteomyelitis accon 
panied by severe constitutional disturbances, especially diarrhea, as first 
brought out by Dean,!3 because the gastro-intestinal tract, not having 


acquired its full functional growth, is in an unstable condition 


(b) Mastoiditis in Children Is Usually a Local Osteit \fter a 
passively protective pneumatic bone is fully developed it contains few 
vessels; consequently, infection is apt to be limited within the bone itself 
The ordinary so-called “confluent type of mastoiditis” that occurs from 


childhood on can be defined as a “localized osteitis of a pneumatic bone 


(4) The actively protective bones of the cranial base grow 
in utero by an embryonic hemato-endothelial infiltration within 
the cellular structure of cartilage bone. Thus, the bones of the 
cranial base after birth contain a protoplasmic mechanism. The 
function of these dynamically operating organs is to protect, 
throughout extra-uterine life, the meninges covering the base of 
the brain against infection from without. 


13. Dean, L. W., and Armstrong, M.: Nasal Sinus Disease in Young 
Children, Ann. Otol., Rhinol. & Laryng., 28 :445, 1919 
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A perfect example of actively protecting biocellular neuro- 
cranial bone is the sphenoidal bases — for, although the sphen- 
oidal air sinus frequently becomes infected from a “cold,” the 
red bone marrow within its spongiosa operates to overcome the 


microorganisms. 


CLINICAL APPLICATION 


(c) Sphenoidal-Sinus Punewm al Meningiti f Smali Vem Onrtaqin 
ne rept al Menu rom Stausotidal Osteomvelitts Thus, the 
umber of cases of brain abscess from an infected sphenoidal sinus totals 
ut few about a half dozen in the whole literature, and only in two torms 


(a) pneumococcal meningitis following an infection confined to the 


blood vessels of the submucosa; and (hb) streptococcal meningitis from 
sinusoidal osteomyelitis. Meningitis from the sphenoidal sinus is almost 
ilways | coccic in origin, because the organism has a capsule and 
rows in the bl d vessels of the I 


PROGRESS INC UNDERSTANDING OF MENINGITIS 
IN RELATION TO INFECTIVE LESIONS OF AN 
ADJACENT BONE 

It has long been known that suppuration within a bone of 
the skull is the cause of meningitis in about 65 per cent of all 
cases. Fifteen vears ago | demonstrated that during the initial 
stage meningitis is apt to be confined to a localized area,'> and 
that if the tluid within the infected arachnoid cistern be early 
evacuated, the process is generally controlled. Some vears later, 

I found that disease of the vessels from the bone into the men 

inges'® was the cause of meningitis in at least 20 per cent of 

all cases. The remaining 15 per cent of cases of meningitis have 
been considered of unknown origin. But today [ know that 
many of this 15 per cent are infections that have reached the 
meninges from the petrous apex or from the sphenoidal bases; 


14. Eagleton, W. P.: Meningitis from the Sphenoid, Trans. 38th Annual 
Meet., Am. Laryng., Rhinol. & Otol. Soc., 1932, pp. 51-61. 
15. Eagleton, W. P The Operative Treatment of Suppurative Menin- 


gitis with Especial Reference to Irrigation of the Cranial and Spinal 
Subarachnoid Spaces; and Importance of Protective Meningitis from 


Progressive and Therapeutic Standpoint. With an Analysts of the 

Cases of Recovery Exclustve of Meningococct Reported in the 
Literature, Trans. Am. Otol. Soc., 1921 
The Operative Treatment of Suppurative Meningitis, Atlantic Med. J., 
26:575 (June) 1923 
The Surgical Treatment of Meningitis, J. A.M.A., 83:1900-1906 (Dec. 
13) 1924 

16. Eagleton, W. P.: Suppurative Meningttis of Ottttc and Nasal Origin; 
Its Relation to Blood Stream Infection of the Pial Vessels, Arch. 


Otolaryng., 15:885-905 (June) 1932 
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although the infection, which is the cause of the meningitis, being 
within the red bone marrow, is frequently overlooked even at 
postmortem. This is because the red marrow within the bones 
of the skull’s base does not react to infection by the production ot 


1 


visible bone necrosis and pus until davs and even weeks have 


passed Phe microscopical wont of marrow infection is illus 
trated in osteomvelitis occurring in a long bone of a child 

oe ee er +H hee h th = ' a ee 
whom eariv cutting through the corten reveals wha S apparel 
normal marrow ( Bancrott) : although the disease 1s accompanie: 
ea aye ee ‘a ERE 

v pain, high temperature and local tenderness.  Tlowev 


INCISION usually stops thi Inftective process 


l ¢ uD | EP ‘ 1! volve 
l i talninyg sphenoida ISIS } OUusS apr \ OSCODp 
] 1 ‘ 4 17 
eXamina CVE Is that mntec | VOESSCIS © enh ents ‘ ect 
} ] 1 
te Tile t ves mwhich cas tire patien S ip 1 SUCCI 
5 } } 
oO ’ wo-encephalitis long before there is any change « 
, Fe 1 1 ] +7 1 1 ] 
1 pede a OW Wie i) wihict 1s SC¢ rie fe) naked t 
(Fig. 3 
. , —" 
Thus, the WOT problem Of menmeitis tro a marrow 


containing bone of the skull 1s largely a question of how to con 


trol an infection which passes through or trom a bone by 
of blood vessels 

i\ lat nshit | Uist ularit / ks dle (,) alli aid fi 
Varrow'’s Dynamic Function in the Control of Infectio: Phe 


somatic bones of a new-born mammal before it walks are red 


and soft because of (a) a free vascular supply, and because 
ot the red bone-marrow content But in the full-grown steer 
the bone is ebony-like and composed of a firm white cortex 
enclosing vellow fat marrow; because during the process of 
growth the vessels have disappeared, the trabecule of the medulla 
have been absorbed, and the invading red bone marrow has 
become fat; while its periosteal cortical bone has been converted 
into senescent bone. A similar process occurs in a petrous apex ; 
it grows, and when it reaches maturity, its cellular marrow turns 


to acellular fat. 


Vetaplastic Differentiation from Yellow Fat to Cellular Red 


Varrow But Custer!’ has shown that in the long bones of a 
17. Custer, R. P.: Studies on the Structure and Function of Bone Marrow 
I. Vantability of the Hematopotetic Pattern and Consideration 
Vethod of Examination, J. Lab. & Clin. Med., 17:951 (July) 1932 
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Why this mahogany-colored, actively functioning 
was the conversion of the fat within the apex into cellular marrow 


response to the hemogenetic irritation of the growth 


The Apex, a Reticulo-endothelial Unit of the Pas lor the 
petrous apex should be regarded as a local depot or unit of 
reticulo-endothelial system of the skull’s base; and when it 
filled with red bone marrow, it reacts by hemogenetic activity, 
this being its response to an abnormal stimulus which has entered 


the circulation from adjacent tissues 


SURGICAL APPLICATIONS OF Till NEFLUENCI 
THE EMBRYOLOGICAL ORIGIN IVD THI 
STAGE OF BONE GROWTH ON INFECT V IN 
THE TEMPORAL BON! 


Three Genetically Different Forms of Osseous Tis ( 
pose the Temporal Bone — The mammalian temporal bone cor 
tains two examples of the highest forms of specialized osseous 
architecture that have been evolved by life. It consists of three dis 
tinct parts, placed side by side, each having sprung, during intra 


uterine life, from a separate cartilage mass; which together make 
up the primordial cranial basis of the foetus 

For the designations of the functional ditferences that exist 
between the genetically distinct forms of bone composing. thx 
temporal area of the neurocranium, | suggest the terms (se 
page 28): 

(1) Passively protective special-sense (pneumatic) bone 

(of the mastoid). 


(2) Special-sense (compact) bone (of the labyrinth 


3) Actively protective somatic (spongiose red marroy 


filled) bone (of the petrous apex portion of the 
cranial basis). 

The Three Stages ( f Bone Growt! that lre Pr, Waele 1 
Temporal Bone of the New-born Child Not only is the os tem 
porale of the new-born child'* made up of (1) three varieties of 
neurocranial bone; but each is in a (2) different stage of bone 
erowth. 

18. Cheatle, A. H Surgical Anatomy of the Temporal 1 | 
J. & A. Churchill, 1907, pp. 16-17 
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(on the other hand, the mesially placed petrous apex is made 
pot (2) actively protective, marrow-filled spongiose bone, whose 
‘a biocellular somatic osteogenesis, beginning in the foetus 
neident with the establishing of the blood circulation at about 
ind) one-half months of uterine hte. is (b) continued 
rou Qi and int ila d; that 1s, as long as the bone 
( ases I) SIZ Atte Which the bone of the ape becomes senes 
( isa proliferating growth organ 
Safely placed between the (1) passively protecting tvmpano 
il il iste Land the tz prolite ating apex Is (9) the special 
} abyru apsu whose non-vascular compact tissue bone 
iS pass through maturity and become (dd) senescent bone 
! See Page }] 
j Vey } ‘A j d Le an Ca} sule”’ j the 
‘ rn Infant Differentiat from the (2) “Alatured Capsule 
( { / Phe bony labyrinth ts— th hus magnum ot 
wecialized bone architecture that has been evolved by life. For 
1 lil labyrinth oft the intant for which | offer the 
esignation “neonatal labyrinth capsule” (see page 27 must 
) litferentiated surgically from the matured capsule ot child 
ood. The latter is formed by the neonatal capsule becoming in 
( letely st minded by a “secondary bone shell.’ 
(a) 7 Growl! f the “Neonatal Labyrinth” The neo 
il Jabyrin s made up of endochondral bone. It springs 
( he qrocraty cartilage anlage during foetal life, which in 
turn came from the otic vesicle of the embryo. Its ossification 
egins as early as the fourth month of feetal lite (coincident 
vith the “quickening of the child”) and continues through the 
naining months. It ais, thus, (a) full-sized, (b) senescent bone 
it the time of the birth of the child (Fig. 6) (See page 31). 
Phus, not only the (a) pattern of growth of the neonatal 
labyrinth capsule bone, but also the (b) osteogenic process form- 
ing it is unique; for it is the only bone in the body which is 
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I. SurcicaAlL APPLICATION OF | YRINTHIN | 
l Can é Ve } 1] 
) the ( ( atal labyt th Ss 1 
tl ecause (a) the rv-lik itt I ( " Ss 
forms i ecause ( ) he S ct 
the ‘ 
“Vatured” Labyrinth Capsul: f Child) ad Howeve 


outside the labyrinth there grows, during infancy, peripheral 
periosteal bone, and this is filled with blood vessels. The mannet 
of growth of the shell over the neonatal labyrinth is analogous 
to the growth of a deer’s antlers, that is, by bone growing from 
a periosteal vascular bed, which forms the springtime fuzz on 


the deer’s antlers.'? (See page ae .. 


(b) The Secondary Ectochondral, Peripherally Formed Peri 
osteal Bone which “Fills in” Areas of the Labyrinth Capsule 
During the first years of postnatal life (a) peripheral growth 
increments begin to form (b) ectochondral bone around the 
neonatal labyrinth in definite areas, which continue highly vas 


19. MacEwan, W.: Growth and Shedding of the Antler of the Deer, Jou 
\nat., vol. 59, 1924-25. (Maclehose, Jackson & Sons, Glasgow, 1920) 
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ot the bone, and (b) the stage of its growth, have an intluence 
upon (1) the type of the infective lesion present and (2) the 


course that the disease w ill take. 


The Pattern of Bone Growth Depends Upon the Plan of Its 
Blood Supply The morphological structure of a bone is largel) 
dictated by the pattern of its blood supply. This, in turn, depends 
upon whether the osteogenetic growth process which 1s present 
at the moment is (a) solely vegetative, that is, for osseous pro 
liferation; or is for the (b) differentiation of a specialized tun 
tion. A combination of (c) vegetative proliferation and functional 
differentiation is the osteogenetic process, usually active during 
the expanding periods of skeletal growth; although it ts a 
fundamental law that (d) active growth and specialized ditte 


entiation are mutually inhibitory ( Boyd) 


PNEUMATIC GROWTH 

(a) The Osteogenesis of the Pneumatic Protective Special 
Sense Mastoid Apophysis; and that of the Olfactory Domain as 
Furnished by the Pneumatic Portion of the Respiratory kthim 
turbinal Nasal Capsule The bones of the (1) mastoid apophy SIS 
and the (2) respiratory portion of the nasal capsule expand Dy 
pneumatization. This pneumatic growth occurs during the first 
general “filling-out cycle” in infancy. But the growth of the skull 
does not run parallel with the growth in the size of the body, as 
cranial bone growth is regulated by the demands of its protective 
nature. For protection (1) from external trauma or (2) against 
invasion by microorganisms is required as well as an increase 1n the 
size of the (a) face, of the (b) neural tissues of the brain and its 
end-organs; each of which factors comes into play at different 
periods of foetal, infantile and childhood life 

Bones that expand by pneumatic bone growth are “surface” 
bones. The environmental requirements for the growth of a 
mammalian protective pneumatic bone are (1) previous ossi 
fication in the foetus from (a) a cartilage anlage, with a laver 
of (b) “investing” membrane bone covering; the bone spaces 
between the two strata of genetically different bone being filled 
with (2) infantile fat at birth. It is the entry into this fat-tilled 
cleft of a (3) rapidly proliferating surface epithelium from the 
upper respiratory tract that furnishes the stimulus resulting in 


pneumatic bone growth during infancy and early childhood. 





21. Boyd, W.: Growth, Normal and Abnormal, J.A.M.A., 105:1520 (Novy 


9) 1935 








r\ED ' , I ror? Be ( 
LDDRESS. OF THE PRESID! | JY 
| 
( | } ) 
urnish tect eda 
( ut the t t TAT 
1 ] ¢ 
1} } eS s r 1 atut is 
i h fillir | hus the tyv1 { 
h the cs it ul 
| 
‘ hie I } | pra ] irtilage a ‘ 
! h ¢ S i ts ‘ init ( ( This 
‘ 1 1? ( i iS¢ r t it t 
i aut x ] S ge) a i 
‘ St ») |} ‘ Si ¢ ? aq 34 
( S ( 
‘ This 9 
Ul s¢ cl \ha . n iy 
it tl S th on 
( hus ‘ t} i 
cells ICES 
} } \ 
+} ’ 
Cs ‘ r ‘ 
' } P +} 
1 ! Nal l} ~ ~ \\ 1] ( = 
t t S lun h S mi ( 
I a squat Sa is tl 1 i 
1 , 
i It . t extrate t il ma 
. ‘ ; 
! ‘ ex i EJ ( ( 1s ut ] 
h i x has s \ ts 11 \ ha ( 
iT i 
) ’ as . ; 
cinta f Pneumatic Growth of the Mlastoid Apophysis 


is a neurocranial protective special 


hus, the mastoid apophysis 
tibulo-auditory ) bone It increases in size by osseous 


that is, through the successive formation 


paling hNesis | Heckel 


of additional small air-tilled spaces (Eagleton)?3 of the parent 
| | 

tv pr Phe outer wall of the mastoid apophysis is “ballooned 

outward,” as it were, from the domain of the tvmpanic antrum 


| bone growth during infaney 


by peripherally tormed pneumatt 


and childhood 


( / fun [ and Patt ril / Pneumati Hone Ur zt) 


Mammalian pneumatic bone is a type of passively protective 
surface special-sense meso-ectodermal archegenesis. Pneumatic 
bone growth in the mammal is a specialized modification of the 


22. Wolf, Dorothy The Micro pic Anatomy of the Eustachian Tube 
tol., Rhinol., Laryngol., 43 :483-494 (June) 1934 


23. Eagleton, W. P Suppurati Ventngttts of Ottttc and Nasal Origin 


Blood Stream Invasion cf the Pial Vessels, Arch 


Otolarvnge., 15:885-905 (June) 1932 
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pattern of bone growth which was evolved by avian lite hh 
function of pneumatized bone in birds is for the storage of 
oxygen during prolonged flight In the mammal, pneumati 


bone growth is an adaptation of “surface membrane” bone, its 
specific function being protection of the special-sense end-organ 
for hearing against violence, and the domain of the special o 
factory sense against the infective organisms which are constant! 
the nose. 


enterins 


y 
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Il] SURGICAL APPLICATION OF I’N NE | 
1) The Limite j / ( A 
) ir becca é P eri ‘ ~ 
iv 30) The blood vessels that 
outward” in the growth of the auditor lor no run in the 
the proliferating epithelium that lines the mastoid cells I] 
once the size of the apophysis has been completed, have 


with the deeper adjacent tissues; consequently, at 


by direct continuity of tissue suppuration is apt to ret 

the mastoid cells, provided that intectior ccurs after earl hildl 
that is, after the absorption of the intantile fat in th me Howe 
during infancy mastoid infections are osteomyelitic processes 


the presence Oot tat marrow 


The Reaction of Undifferentiating Mesenchymal Bone t 
Infection — Senescent pneumatic bone, after completion of growth 
in early childhood such as the fully developed mastoid cells 
reacts to infection by transudation of cells (leucocytes, ervtl 


cvtes), which are brought to it by the circulation 


SuRGICAL APPLICATION OF PNEUMATIC BoNE INFECTIONS (¢ 

(2) Limitation of Abscess Formation wm AMastoiditrs in R 
Blood Supply Mastoiditis of the contluent carious tvpes is apt t 
associated with abscess formation, the abscess being limite 


of granulation tissue, round cells, and phagocytosing polymorphonu 


leucocytes, which are brought to the mastoid by the hematic « 


The Reaction of the Endothelial Content of Bone to Infectior 
Marrow-containing bone, that is, mesenchymal bone with an 
endothelial content such as the sphenoidal basis and a growing 
petrous apex —reacts by elements (reticulum, histoeytes, and 
wandering macrophages) present in the marrow itself. 


24. Meltzer, S. J., and Meyer, A. L Experimentally Continuous Insuffl 


tion Through the Humerus in Fowl - \m. J. Physiol., 40:126, 191 
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W-scns hows YOTS nad j ndrally from car tila iT 
Sal is occurs in the growth of somatic cartilage bone, but 
during its growth (1) endothelial permeation does not occur: 
so that a special-sense bone matures during foetal life, and at birth 
s largely senescent bone It is still a living but not a live bone 
Thus, special-sense bone is formed in feetal life by (a) the 
omission of the stage of endothelial infiltration which develops 
one Nn ow in somatic bone; as well as by (b) the omission of 


the process of absorption of the calcified matrix by peripheral 


periosteal bone vessels that occurs in the growth of somatic bone 


25 =6Gav, Frederick P local and Tissue Immunity in The Newer Knowl 


unology, Chicago, University of Chicago 
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and thus enlarges the marrow spaces in centrally growing endo 


chondral somatic bone. 


The Venes ent Ne natal B ie ( atl sul / ) tj c Ne ural ] len 


branous Labyrinth —— There is complete al 


sence of protoplasmic 


infiltration in the growth of the neonatal labyrinth, which at birth 


is composed of full-grown compact tissue bon See page 35 
However, the neonatal labyrinth has on its anterior and 

posterior surtaces peripherally formed bone, which adds vth 

increments to those parts of the cortex that are situated next t 


the dura. Peripheral periosteal bone continues to gr al 
the neonatal labvrinth during the first two vears of the intant’s 


life. 


Passiz / Aroty ite ; culat } e of the , ist 
process and the (b) respiratory portion the sal sul 
° ef . ° 1 ] 17 ] ] ’ 
increase in size during infaneyv and early childhoo e primo 
dial bone itself grows in the feetus by mbining (2 / nidra 
hone growth (without marrow) with a laver of surface (apposi 
tional) bone. Between the two strata at birth 1s placed (3) infai 
tile fat (See page 2%. fat which. 11) the somaty«n ber s S Tire 


terminal stage of endothelial red bone marrow infiltration in the 
areas of the neurocranium that are to extend by pneumatr 
growth, appears before the completion of proliterative OSTCOLCNESIS 


Thus, the mammal, while in the feetal stage, prepares fo 


pneumatized bone growth during intaney by substitut ny a process 
which is terminal in the growth of somatic bone 

THe PASSAGE OF PROLIFERATING GROWTH IN | 
NETIC PROCESS FOR FUNCTIONAL DIFFERENTIATION AS [TT O) 
WITHIN THE Marrow-ConTAINING Bones or THE DB | 
SKULI The transition from proliferative osteogenesis of growt! 


into histogenetic differentiation for a specih function occurs 
the bones which make up the key positions of the cramial basis 
because thes possess specialized attribute ae each attribute bi 
an adaptation and a refinement of a differentiati 

all somatic skeletal bones. 

These potentialities of the protoplasmic red marrow hemo 
cvtopoietic mechanism were gradually augmented in the progres 
sive evolution of the vertebrates; in amphibians, as they passe 
from an aqueous medium and became the reptilans of terres 


trial life. 





<0 eans, James Throug \/ } Tim | 


1934 
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circulation; although the sinusoidal spaces empty into the capil 


laries of the circulatory system. For the character of the endothelial 
sinusoidal space of the bone marrow changes immediately as 
becomes the endothelium of the circulatory capillaries ( Minot 
which cannot generate blood cells, a differentiation function pos 


sessed by the sinusoidal endothelial reticulum 


THe HemMocyToceNetic RericuLUuM oF BoNnr-MAkROW; a 
Part of the (A) Reticulo-Endothelial System of Fixed Tissue Cells 
(-lshoff and Kizono) It ls Well-Named When It Ts Actin 
11 thr Development f Bon T] > System TS lore lPhpropri 
ately Designated (B) Macrophagic (AMetchnikoff, and kvans) 
When It Ils Operating Under Stress, Combating Infection and 
Taking Part in Bone Repair: and (©) the Reticulo-Hist ty 
(Maximow) System When Functioning Aletabolically, Whicl 


Includes Its Routine Bactericidal Activity 


(A) Ashoft’s reticulo-endothelial system is the generic term 
for that rudimentary connective tissue network which 1s scat 
tered so freely throughout the body But as the morphological 
character of its elements is constantly changing depending upon 
the function that the cells are performing at the particular moment 

1 would hold that the term “reticulo-endothelium” is deserip 
tive of those morphological features of its osseous units which 
are outstanding during the normal successive process in growth; at 
which time the reticulum and sinusoidal epithelium of red marrow 


play the chief role in proliferative osteogenesis. 


(B) The Macrophage System in Local Immunity (on the 
other hand, the term macrophage (Evans) system is descrip 
tive of those large mononuclear cells of the marrow which opet 
ate actively and are to be found in large numbers when the bon 
marrow is reacting under the stress of (a) a locally acting in 
fection, or (b) in bone repair. For the large motile mono 


nuclear phagocyte and its progenitor, the fibroblast,* both spring 

28. Minot, S. R.: Proce. Boston Soc. Nat. History, 29:185, 1901 

29. Leriche, R., and Policard, A.: Normal and Pathological Phystoloay 
of Bone. Translated by S. Moore and F. A. Key, St. Louis, C. \ 
Mosby Company, 192% 

* Notre: “Monocytes, macrophages and fibroblasts are closely related i 
forms \ macrophage is merely a monocyte (large mononuclear leu 


cocyte) in a more active metabolic condition.’ 
Carrell, A., and Ebeling, A. H.: Properties of Fibroblasts and Macro 
phages, J. Exper. Med., 44:30 (Sept.) 1926 
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rom the reticulum of the cellular marrow of bone hev are 


probably the chet elements which combat all foreign irritants 


a lv 


] 
|} 
| 


lat may invade the sphenoid basis. For mononuclear phagocytes 
gather in the medullary tissue during active bone absorption 


(Shiplev®’), and during infection of the petrous apex and sphen 


ndal basis 


Furthermore, it has been experimentally demonstrated that 
le vreatel the number of Meese hyvmal mononucleat cells (macro 


phages) mobilized within a tissue, the greater is the local cellular 


immunity against infection (Gav and Morrison, 1923): and that 


1 ] ] 
he very act of phagoevtosis by histoevtes and mononuclear cells 
‘ . 1 4] . ’ 
performs an important role (Clark in the production oft 
mmun 
VY 
S ( FM wt 
| cont'd ) 
. ' 7 1 
) lre fon ; ‘ } i 1c tlly the. 
tI sphe 1; ise reacts locally t Infection In a wav analogous t that 
ther a is Which possess specif mmunitv ag nst certain t\ Ss nl 
( he ( ect ce tissu the SK ava st th iX (Bes Ika ) 
the | g of the serous cavities against streptococci (Guy2>), the mesen 
, 1 , 
hymal re he septal lve he lungs against 1 | COCC 
| ed ) ind t real ed ¢ \ histocvtes 1 th gall laddet 
( oke ) 


The Potential Activity of a Petrous Apex in Combating 
Infection \ similar potentiality is inherent within a petrous 
apex; which, however, 1s operative only when its spongiosa con 
tains red marrow For after its marrow becomes acellular fat, 
or its bony lamin are partially converted into air spaces, an 
apex, to regain active immunity properties, must again become 


filled with cellular red bone marrow. (See page 40). 


30. Shiplev, P. G Spectal Cytolog New York, Hoeber, 1928, p. 725 

31. Clark, Ada Ramkey The Rol f (lasmat te n Protects rgamst 
Preum us, Arch. Path., 8:473 (Sept.) 1929 

32, Besredka, A Local Immunization, Baltimore, Wilhams & Wilkins 
Co., 1927 

33. Fried, B. M Defenstve and Metabolic Apparatus of the Li s, Arch 
Path. & Lab. Med., 2:1008 (Dec.) 1926 

The Origu f the Histocytes (Macrophages) in Lua Ibid., 3:751 


(May) 1927 
is 


The Lungs and the Macrophagic System, Ibid., 17:76 (Jan.) 1934 
34. Cooke, H. H The Reaction to Foretqn Ma tal in the mal 
the Infamed Gall Bladder, Arch. Path. & Lab. Med., 14:856 (Dec.) 
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SURGICAL CONSIDERATIONS (cont'd) 


3) Limitations of Local Protection by Granulation T1 
has been established experimentally that while granulation tissue usually 


resists infection from streptococe: through round-cell infiltration 


tain areas (such as the pleura) polymorphonuclear leucocytes tail t 
furnish protection; however, the histocvtes and macrophages the larg 
mononuclear group of cells of the mammal lo turnish 
such tissue that normally contains them (Gay and Clark#>) 

(C) The Reticulohistocytic System Finally, the term retic 


ulohistocytic svstem (Maximow) well describes the bone marrow 
mechanism while it is carrving on its normal metabolic fun 
tions, a part of which is phagocytic, in keeping the circulating 


blood stream purified. 


The Specific Function of Histogenetic Differentiation Against 
Infection Possessed by the Sphenoidal Basis, to which the Petrous 
Apices Are Allied — The bony spheno-oceipital basis is an adap 


tation of the morphological structure of the bodies of the vert 


1 
' 


bre, the spongiose cavities of which continue filled with red 


marrow throughout life 


The proliferating somatic cartilage trom which springs th 
sphenoidal basis the pre-vertebral, improperly named, segment 
of WKolliker is converted into bone early during feetal lite 


Its red bone marrow constitutes the chief osteogenetic agent for 
proliferative growth of the base of the skull; in which capacity 


he establishment of the 


it acts continuously from the time of t 
cerebral blood circulation during the fourth month of foetal life. 

But after birth, the sphenoidal red bone marrow assumes, 
in addition, a metabolic function of a specific character; acting 
now routinely for the local protection against infective agents 
that may enter by the oropharynx of the meningeal mesh which 
surrounds the base of the brain. 

This osteohemogenetic mechanism (to prevent infective agents 
that may be in the oropharynx from reaching the meninges) 1s 
developed during the growth of the infant. For it is at this time 
that the burden of protection of the upper respiratory tract through 
a process of local immunity is gradually transferred from th 

mE 


primitive lymphoid svstem in the neck*® and throat (with its chief 


35 (say, | P.. and ( lark \ IX / urtier \ rhe Ri 1 ‘ I’) fe fro 
Polynuclear and Moy 1 / . f ws Infect 
Proc. Soc. Exper. Biol. & 

36. Kingsbury, 1). | The Develop 
Pharyngeal Derivatives, Am. J. Anat. 18 :329-397. 1915 
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cellular growth mechanism contained within the 
Ow of its spongiosa kot the petrous ape x. 2 bir 
ith red bone marrow, which continues as long 





an, th: spleen ¢ 12 the circulatory hemi svstem with 
endothelial units in the bone marrow, with its man 
gan, the lver: the spleen having become the organ 
ve and cell death in the hemocytopoietic equilibriun 
aat hus atter the nursing period of life the red 
ot the sphenoidal bases becomes the chief active 
rotection 1 he sO-eCCtodern i] Lissues Covering 
| Ww -{ ( I ) 
‘ ; 4 / } \tt 
t witl he isal sinuses { tis 
; 
P 1) iss with : < nt ! i 
! ad | atriv and fT jar ra i: P {} {S Af H 
hey } fron P) iferati Cartila / CrOu%R ] 
j , ° 
| fatiz St } vis for ; Lat ra / rPansion 
} ! Ras Y | QLlN1T (/ ST WCSIS / Ip es 1 
j ‘7 } A 
(ri Genera Falla ( in’ Child 
t % f Vassive Pneumatization that Peget 
7 
1 Sinus e contour that an ape will assume 
ng before birth Its calcitied matrix and_= substant 
woth spring from the laterally placed parachordal cai 
ch, unlike the meso-ectodermal neurocartilages fron 
protective mastoid and the special-sense labyrinth are 
S ) oba )] ot ~P ( mesoce mal Origil The COnNVE! 
‘ Pot sant ] learar forptatl fata -¢ . 
escent Ca Lave nto Hbone during (etal HTe Is asso 
the mtrusion of protoplasmic hemo Vtoporeti 1 
the same as is the process of growth in all somati 
1h 
aca , ; eee -3 du hiel] 
il Vi Osteovenesis Of a pel Ous apr 4 Ss due CHIell 


is structure is increasing 1n size, after which the apes 
| } Spleen, Phys IX l 192 
H. A Gy ]) Ox { ( 
oe: i Humphrev M d. 1933. p. 248 
h oJ ! Ed. 5, Lot 1921, p. 290 
( \\ ( wie ( | for ( a l 
Eby Arch. f. Anat. u. Entwick 
schichte, Ana \btl 1887 241 





FIG, 7 —- (Eagleton) Hyperplastic red 
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becomes senescent bone, containing fat, or becomes eithet 


tially or completely pneumatized. 


Hemocytopoietic Growth in the Petrous Apea Thus 
ing growth, the morphological pattern of an apex is a moditica 
tion of the active red marrow-filled functioning organ of all 
spongiose bone, although its mode of growth is that of the ep 
physeal end of a metaphysis. For the apices, during infanes 


and early childhood, are among the marrow-containing, dynamic 


growth organs that form the mesial portion of the central domain 
of the cranial basis. 





bone marrow filling sinusoidal bone 
n apex in attempt to control infection 
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{ri} ; Pelli { i ra / / Y Ci) a't/ 
fulfilled its proliferative function in the growth of the 
ape \ eccomes a senescent organ ts. Tet marrow tl 

‘ . ir tee , , ' 
icellular fat; after which the apex mav be invaded by 
Ow pneul ati rrocessS, 10] vhich both its far ma OVW" 
trabeculee may be absorlhe See pag 26 
s \ Ik l 

2) he nF i \s ne as apex 1s t 
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Phe steomyvelitis 1 e (a) hemorrhagi ) phi 
(c) gangrenous in form; (a) “fulminating hb) invasive, (c) 

(d) “recrudescent” in character; (a) diffuse, or (b) local 1 
1 (a) embolic in orig r due ti ») an extension of a thron 

n i adjacent area 

Not ( al Types f Apical Suppuration and As rate 
myelittc Lestor f e Skull in Relation to Meningit Base 
cases of Apical Suppuration and 24 cases of Sphenoidal Bong 
\ssociated with Meningitis). Parts V to IX of classification s 
to Amer. Otol. Society at Toronto, Canada, on May 28, 1935 
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(1) Acute fulminating and invasive osteomyelitis icu S 
hematogenous osteomyelitis” of the petrous apex t wes 
usol lal space ntection 

2) Localized hematogenous osteomyelitis 

(3) “Subacute thrombotic (a) localized ot ) diffuse os mvelitis 

no ndden! : 

av suddenly transmute into 

(4) “A fulminating osteomvelitic phlegmon with an associat phil 

itic meningitis,” either from operative trauma or upon the adve 
concomitant infection, especially an angina 

\ fon tc diffuse hematogenou eon t t may be | 

(1) one apex, with an associated (a) embolhe mast tis and ) 
Mepis take , — >) hoth ani | ke thew asad 
neningeal irritation; or it May involve (2) otmn apices, ecau thie red 
tion is in the blood sinusoidal spaces of the marrow 

The embolic character t the I ct S Sugeest ce \ i) @a 
spontaneous rupture of the drum membrane; its (b) meningeal characte 

v (c) an intermeatal tvpe of facial weakness, or by (d) pa eh 
cither eve; the (e) exudate within the pontine cistern can be diag 
by the absence of, or a great reduction in, the nystagmus uced by ni 

Shortly after invasion of an apex by an embolic hematogenous oste 
n 1; t} . } t 1 } ' } } 
mventis, the process 1s ay] i ee e (a) set acute whicl 
passes into (b) a chronic bone septic stage, or becomes (c) resting, a 
results in (d) resolution However, it may (e) recrudesce, especia 

the infected blood channels are traumatized by operation ‘ 

s transmitted by an anginal inflammation 

V1 Recrudescent (thromboti steomyelttt issocial with ar 
mmediate and continuous blood intection (positive blood culture) 
with a thrombotic meningitis or meningo-encephalitis 

VIII ISSOCIATED OSTEOMYVELITIC INFECTION EF 7 
VARROW-FILLED BONES OF THE CRANIAL BAS! 

Smusotdal-space osteomyelttic phlegmoy f the sphei caus 
ng diffuse embolic foci, with terminal subdural-space meningitis 

IN Chro neo ng feomyelttts of the sphenoida which 
f traumatized by operation, may cause a fulminating meningitis 


The Potential Protective Properties of the Apex upon ti 


Lpproach of Infection \s long as an apex contains acellulat 


/ 


fat, it has the potentiality of metaplasia, that is, of being trans 
formed, under the stimulation of an approaching infection, into 


its original red marrow state (Custer*!) ; in which case, the ap 


again becomes an active biocellular mechanism against infectior 


Structure and Function of Bone Mar 


11. Custer, R. P.: Studies on the 
rou 1. Variability of the Hematopotetic Pattern and Considerati 


Vethod of Examination, J. Lab. & C1 


in. Med., 17:951 (Julv) 1932 
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its osseous framework when (a) its own nutrient radicles, or (})) an 
associated vessel coming from the surrounding soft parts or trom. the 


dura is attacked by an advancing thrombosing intective process 


The Relation of Infantile Fat Bone Marrow to Preumati 
Growth As previously stated, at birth all the bones of the skel 
ton have sprung from cartilage and contain red bone marrow in 
which there is no microscopic fat ( Piney'’) ; excepting the (a 
special-sense and (b) the passively protective bones of the skull 
Infantile fat, however, fills the bone spaces in the primitive mastoid 
and in the respiratory portion of the ethmoid labyrinth; both of 
which areas extend by small-cell pneumatization during intancey. 


The bone of all protective pneumatic special-sense domains 


is formed in the embryo by the combination of two osteogeneti 
processes in a manner distinctive for the mammalian cranium 


For at birth a mastoid or respiratory nasal bone, although it 


sprang in the feetus from a cartilage anlage and is thus (1 
intercartilaginous bone — is covered by (2) a layer of apposi 


tional membrane bone, with (3) infantile fat filling in the bony 
spaces (4) between cartilaginous and appositional bone strata 


(See page 26). 


“Extraterritorial Pneumatization” ts a Secondary Growth P) 
Other bones in domains which are not the intrinsic sites of pneumati 
} 


ecome air-filled, but pneumatizatior 


growth, such as the petrous, may | 


can occur only after the skull’s internal capacity is completed, at 


during the primal formative growth period of the base. For extraterritorial 


pneumatization is possible only when the regional histogenesis of the 
bone growth has run its normal course, and the red bone marrow of the 
apex has become converted into tat, that is, the osseous proliterativ 
function — osteogenesis for growth—has passed, and the bone hecor 


senescent as a growth organ 


PNEUMATIZATION OF APEX 


(1) A pneumatic overflow from the mastoid invades the 
petrous apex in about 35 per cent of Caucasians (Glick**). 

(2) Pneumatization of a petrous apex is an “overflow r 
placement,” not a bone expanding process “Textraterritorial 
pneumatization” is an overflow replacement, not an expansion : 
growth process. It does not increase the capacity of the skull ‘ 


or the size of its bones. 

13. Piney, A.: The Anatomy of the Bone Marrow, Brit. M. J., 2:793-794 
(Oct. 28) 1922 

44. Glick, N. N.: Microscopic Observation of the Petrous Apex, Am 
Otol. Rhinol. & Laryngol., 42:175 (Mar.) 1933 
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Plasina ( ell Vastoiditis Seconda lpi al Infection 
Furthermore, a low grade infection in an apex, which is connected 


by air-filled spaces with the mastoid, may awaken a metaplastic 
process in the marrow, which may extend externally from the 
infected apex and result in the filling of the mastoid with plasma 
; cells. An avirulent suppuration of an apex thus gives rise to 


; a specific reparative tvpe of plasma-cell mastoiditis.*° 


he 


$5. Discussion in Vail, H. H Vidian Neuralgia, with Special Reference 
x »f Petrous Apex, case 2 (W. 


Eeyve and Orbital Pain in Suppurattos 
H.), Trans. Am. Otol. Soc., 22:119, 1932 


em 
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SUMMARY 


Pneumatization of a Petrous Apex is a Different 


/ 


7) 


VN] 


ical Process from Pneumatic Growth of the Mlastoid, and | 


} 


} 


at a Different Stage in the Development of the Cranial Base 


t 


Surgical Importance in Infection Thus, (1) both 


/ 


riod of lite during which the spaces in an apex 1 


tal 


ha\ 


air-filled, and (b) the purpose that pneumatization set 


fer; although the method by which air-filled spaces 
tuted for bone marrow 1s similar, in that (2) (a) fat 
converted into pneumatic cells by (b) the invasion 


proliferating epithelium. 


(3) Fat marrow in an apex, by a process of metaplas 


again become red marrow and directly control infect 
(4+) “Plasma cell mastoiditis”’ represents a ty pr ( 
protoplasmic protective process which extends into tl 


~ 


cells from an adjacent area that originally contains 


marrow, be it an apex or an occipital bone 


, By 2” ; - - 
(2) Pnewn ahication ~row e af e 3 Yr oi ld 


dal basis even under the hyperplastic pneumatization 


megaly. For the red bone marrow 1s never converted 


ii 


ular fat marrow; the sphenoidal basis continues throu 


to be an actively functioning hematogenetic organ wit! 


bactericidal potentialities, Its red bone marrow (ta re 


\ 
cally to infection by a protoplasmic growth process, and 
ot (b) specific properties for repai 
VI. Sureicar ¢ IDEL NS IN INFEE ‘ F TI 
SPHENOIDAL BASIS AND APEX 

Consequently, pvogcen ] sions oft the sph ri lal SIS 
the bone’s (a) selective regional position and (hb) continuous 
differentiation, are (1) distinctive Furthermore, an inte 


the sphenoidal sinusoidal spaces runs (2) a different ¢ 
infection of the air spaces of the mastoid, or even an int 


petrous apex 


(3) However, infective lesions of an apex may partake 
specific osteomyelitic features seen in pyogenic lesions of the 
asis, Or may possess the characteristics of one of the 


infections of pneumatic bone so familiar in mastoiditis 


(4) A coalescing type of petrous apicitis can occur only wh 


has been invaded by an overflow pneumatizing process during 


»f the skull’s base 
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he } 


1} 
eact 
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bones forming t 


ar. ( \TI IN SPECI Si E | (y 
/ I’) c, ( pact (1 nized) 7 ‘ 
Contain Bone Marrow — The special-sense es (the la 
e. the pe ited ite the nasal « sule the ( 
tI : ee Phe osscous vth 
; ‘ ‘ 1 the { i) ( i ha ) 
two-third th il ba 
rhe i ( i 
\ / / 
| 
tl i sare 
1 eC Says « ft} " ( 
esent the: es 
tha . A arbi 
VW a f Feanho al fractors and Hist al Growt/ 
alities Whi 1) Dictate the Form and (2) Influes f 
Infective Lesions Within a Petrous Apea } f 
henoidal Basis There are (a) embrvological and (b) 
factors, as well as (c) histological peculiarities of struc 


he mesial area of the cranial basis, 
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1 


that dictate (a) the form that suppurative lesions assume, and 


(b) the course that they take. 


growth factors are 


These embrvological and g 
(1) Functionally, the petrous apices resemble the epiphy 


seal end of the metaphysis of a long bone during its growing 


~ ~ ~ 
1 
} 


period; while the sphenoidal basis is a modification of the spon 


giose body of a spinal vertebra. (2) Both the nutrient supply of 


the apices and that of the sprenoidal basis are of the “anastomosin 
tvpe’; it is not furnished by “end” arteries; and (3) this vasculai 
pattern continues throughout life. Furthermore, the apices and 
sphenoidal basis are (4) primarily red marrow-containing bones ; 
(a) the active potentialities of which are preserved by the spl n 
oidal basis, but (b) are lost by the petrous apices during child 
hood, atter which the cellular marrow of the apex (a) becomes 
fat or mav (b) be replaced by air-filled spaces. The latter occurs 
in about 35 per cent of all apices. However, because of its 
primitive hemocytogenetic character, those portions of an apex 
which still contain fat, may, on the approach of infection, undergo 
(3) a rapid metaplastic change; their acellular fat again becom 
ing red bone marrow. Thus, a threatened or invaded petrous 
apex may regain the bactericidal and reparative potentialities 


which are inherent within the protoplasmic red bone marrow. 


| 





ee 


1 , . ° ID ] \ 
ADDRESS OF THE PRESIDENT / 
CONCLUSIONS 
] 
| 9 “a ) [) f } ad } I] ; 
} ' , ond / } 16 | 1) j f ae 18 
| 
} 11 e f ( l () thro — tu \ ] 
tional }) ¢ tics Oot ¢ } ] ce] CCALISE ) Tie 1111¢ 
blood s Ipplies Pro laterally places ind tree nast osing 
of th niobasis he sphenoidal basis . to 2 less nihrws 
t 1 S tpIces " ~ Cry Cy) \ \ s 
1] } 
Cll SB 4 ( SPeciiy nWochel cal CSIS nee iva S on 
7 ‘ | 

( ese Ss ( res | V¢ | comparative eCeadol t 
tol il 2 Spee at J CTs Of borne C] il md ) ere 5.2 
dis ‘ Ve cha ict to lesions he Tie ( iC sup) 
puration See page 34 

\ 
Z / .) a Dp fea 4?) ) \ VER) mW OSOD) ¢ ! 

\ i} s = ve can Cure 1 COonsict ible prop ( 
patients eningitis, but it mus be p Co] | 111 S vy 

, 1 , 1 1 } 

a surg: 7 iT } mye VESSt ( woTle ( VCSsst MA SSCS 
trol the Terrie nt the du Y ¥ the does Con lo ( 
S 1 harmless CX] ition 1 supp ill Ve SCILSE st 

e skull Thus. the problem of meningitis ts ) 
‘ ] }} ! 1 / hit f ) 
RAY ESS < | s stu ot e ¢ v nad 
foo wet toveht n 11 hine t hb { yoht 
YTOV\ is taugnt me man | vs is uy ( ( ( 
1 
CCOLI ( l the dangerous Cases Of Ca suppu ito! 2 ( 
4 , 2 
( SCS © Lp ie i] Te on eCquilring opera on and Those 1 nich 
1 ’ 1 1 , 
were Should be no surgical trauma; why (3) St 1s 
1 Wwe.) + ¢ . 1+ } arathiny ¢) 7 
Jylit Sits { pNeUuMmococe LV] , ntection within if Ca man 





‘tly person very frequently causes an explosive terminal men 





iIngitis, often after the ear has ceased discharging ; wh (4 Hee 
fae eee nee 
ion from Stre pto. us mucosus ina child causes mastoiditis, or at 
most, sinus thrombosis, which an operation will cure. This stud) 
] . ’ ] = ‘es . 2 . 
explained many things: It explained (3) the “suspicion of facial 


palsy whi 


t 


petrous apex, althou 


1 


his absolutely diagnostic of an advancing lesion within 


h no other symptoms whatsoever of 
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apical infection may be present.”*° It explained why (6) the 


turning test is a means to diagnose an infection localized in. the 
basal svstem, and why this occurs before alarming signs of men 
ingeal irritation have become evident.* But the turning of a 
patient in whom disease is situated within small vessels running 
from the apex into the brain is dangerous, because the pial ves 
sels in a blood vessel infection are apt to be softened; in which 
case turning may upset that delicate balance which exists between 
the circulatory and the cerebrospinal systems, and thus a meningo 
encephalitis, which is bevond the control of surgery, will lx 


precipitated. 


The Future of the Surgical Treatment of Otitic and Nasal 
VWeningitis Chietly, this study has taught me how little is 


really known of suppuration of the bones of the base of the 
skull; and that the treatment of otitic and nasal meningitis today 
is in its infaney; but like a baby born of healthy and intelligen 
forebears, it has a golden future perhaps — perhaps just around 


the corner. 


16. Eagleton, W. P Practical Aids to Diagnosis and in Suratcal Man 
agement of Mentnattis from the Far or Nose, J. M. Soc. New Jersey 
29 :924-932 (Dec.) 1932 

17. Ref. 16, illustration on page 890 
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BRAIN TUMORS AND THE EAR 


>| pp d proud 1 ( when I receive 
oO} onored president, Dr. Ieagleton, to 
speal fore this group. [| wish, therefore, to express my most 
sincere thanks to vou and Dr. Eagleton for making such a happy 
and proud experience possibli ()f course, this happiness and 
this pride did not last very long, because very quickly my wor 


] 


began when I realized I must talk upon a subject which might 


justify for me a trip from Vienna to Cincinnati. | must confess 
hat in spite of deep thought upon the problem | could find no 
subject of that kind. But since | was most interested in coming 


to America, | have prepared the subject “Brain Tumors and 


(only one with very original thoughts could have the courage 
o talk about the essential ear, nose, and throat diseases in such 


a way that it would be worth while to listen. In that specialty 





some few men of ingenious spirit have set up the fundamentals 
of our knowledge. Therefore, in that tield a commentary would 
be superfluous and a critique dangerous. It is much easier 
when one goes into the borderland of our specialty, especially 
into a borderland in which neurologists, surgeons, internists, 
ophthalmologists and otologists do their best to confuse one 
another. In such a discussion, one may push up waves so high 
that one may also lose one’s self under the waves. This would 
be especially easv for me, because I have learned in the past 
few davs what seasickness means. Therefore, it makes no dif- 
ference to me if | must talk about a subject upon which one 


can not touch without getting “seasick” again. In spite of this, 


gentlemen, | thank vou for accepting the subject which I pro 
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posed. You have in that way simplified my obligation very 
much, because it is much easier to talk about the subject “Brain 
Tumors and the Ear” than to listen to it. 


Although | speak in a country in which Eagleton, L.. Fishes 


Wilson, Jones, Crowe and others have given important contribu 


tions to my subject, it is not my intention to tell vou of the diffe: 
ent opimions of the various authors. | fear my permissiot 
stav in America would not be sufficient for that But I ask 


vou for vour agreement to refer to mv own eNamuinations CT 
course, | wish to emphasize that | do this not because | do not 


1 


know or do not appreciate the work of the authors, but becaus¢ 
| wish to simplify my subject as much as possible. 

My paper is based upon 117 cases of brain tumors, or ot 
brain diseases with increased brain pressure, which were exam 
ined by my assistants and myself between 1929 and 1933. Thesé 
cases have been patients either of the clinic of Professor Pot 
or of the department of Professor Alexander. In this paper, | 
wish to express my sincere thanks to Professor P6tzl, who has 
always aided my examinations with kind helpfulness and interest 


It is, of course, my natural wish to remember also with respect 


and thanks my deceased teacher and chief, Professor Alexandet 


The number of cases examined since 1920 1s, of courss 
much greater, but I have chosen just the designated period of 
time because during this period all cases have been examined 
by the same technique. | have also chosen only those cases in 
which the diagnosis has been verified by positive findings at 
operation or at autopsy, since experience has shown us that a 
negative finding at operation does not exclude with certainty 
the presence of a tumor. Finally, tumors of the hypophvysis 
and its surroundings have been excluded because in those cases 


the otological aspect is, as a rule, not of importanc« 


TECHNIQUE OF EXAMINATION 


After an examination of the drum, we have made functional 
tests of the cochlea in the usual manner. Audiometer exam 
inations could not be done, as we have not had at our disposal 
the necessary apparatus. After an examination of the cochlea 
we look for spontaneous labyrinthine symptoms (dizziness, nys 
tagmus, disturbances of equilibrium, and past-pointing ) Then 


we do the bilateral calorization test and finally the caloric test. 


sa NAO Ne Asma ER 
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When it is impossible to draw conclusions from those tests, we 


make the usual turning test and occasionally the galvanic test. 


For bilateral calorization, we use the apparatus of Ruttin, 
which | have modified in such a manner that the ear specula 
mai in all directions. With the light of the mirror 

ing both specule in the external canals so the tips of the 
speculee are directed against the drums. This procedure must 


he made verv caretully as results will be in error unless both 


specule le in the same relative positions in the external canals 
Phe e€ToOre. It 18 bette to check the position of the speculze be 
fore irrigation is attempted. Now, with the head of the patient 
mal position, we irrigate slowly with 120 ce. of water 
i3-15 a grees centig ule n both ears Phi esult 1s positive 
ntal and rotary nvstagmus (TI degree ippears in 
( > seconds after the end the gatio 1) ness with 
stagmus, nystagmus (1 degre oO one side, or vertical 
stag Ss are not positive esults he test can be J formed 
P neg sitting pos Ons 
lateral cal test we perto { : ( 
Y degrees centig ( vhi ( vate r 
e pres e against the « n tl position ¢ e head 
Oo] al pos ! sruennings. We consid he re 
S vhen atte i laten yy od « om 13 t 1) seconds 
. sof | (or Il) degree appears, whi ists out 60 
) nals This is average me trot e experience | 
ousands of exXaminations 
m tl unilateral caloric test, we ma\ make a diagnosis 
al irritability, of hypoirritabilitv, of non-irritability, and 
vperirritability. of the labyrinth. \lthough it is relatively 


easy to diagnose a hypotunction of labyrinth, it takes a much 
greater ¢ Xperien e to diagnose a hyvperirritability oft slight cle PEGE. 

is necessary, therefore, to have some outline for that diagnosis. 
()f course, we must concede that very often in such cases the 
personal experience of the otologist is of decided importance 
Generally, we diagnose hyperirritability when with our caloric 
test, which we have described above, a nystagmus of III degree 
appears or when the nystagmus of I degree definitely lasts longer 
than two minutes. tf course, we presuppose the middle and 


inner ear to be normal. We do not care very much today about 


Lee NE, Oe NEI 


the shortening of the latent period, which was earlier considered 
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of importance to us. Also, we do not worry very much abow 


the dizziness or the disturbances of equilibrium. 


There is no doubt that the method which | have described 


will appear very primitive to vou. However, will vou please 


keep this in mind?) When we wish to compare the cinical value 


of otological examination to the clinical value of the eve exam 
ination, it is absolutely necessary to simplity otological methods 
and to shorten their duration. Otherwise, it is) possible that 
the many very interesting ameliorations of the functional test 
recommended in recent vears change the aunihary clinical exan 

ination of the ear in a physiological experiment from = which 
nobody has any advantage, neither the patient nor the neurolo 
gist, maybe sometimes only the otologist who makes the experi 

ment. Finally, we must say that the clinical value of a functional 
test is not dependent on theory, it is in first line dependent upon 
the results, and, therefore, vou will allow me to tell vou some 


thing about results with the described methods 


When we, as otologists, wish to examine brain tumors in 
the right way, it is first of all necessary to answer the question 
how will the function of the ear be intluenced by chromic in 
creased brain pressure? This question was first) studied by 
Dr. Eagleton in 1912; later, my teacher, Professor Alexand 
contributed some important anatomical facts to that question 
In spite of all these important contributions, it 1s necessary t 
study this question again from the anatomical and climical stand 
points in order to get a reasonably certain basis tor our clinical 


work. It would be, of course, too much to discuss the whol 


otological symptomatology in the mentioned conditions Wi 
must restrict the discussion to three symptoms only: l the 
acuity of hearing, (2) the caloric test, and (3) the bilateral 


calorization. 


You know very well that we have for a long time differen 
tiated between generalized and localized brain’ pressure Chis 
differentiation is right even today. Generalized brain pressure is 
the pressure which presses from all directions in nearly equal 
degree and which is produced by an increase of pressure in 
the cerebrospinal fluid, or, as we believe today, by an actual 
swelling of brain. (//irnschwelling of Reichhardt.) Localized 
brain pressure is produced by a condition which consumes space 


on the inside of the skull, and which is localized to only on 


area. Localized brain pressure will be, therefore, mostly pro 





en eee 








.DDRESS OF THE GUEST OF HONOR 63 


duced by a brain tumor This division of chronic brain pres 
sure is justified less by clinical experience than by experimenta 
observation, because clinically generalized and localized pressure 
are very often combined \nvway, we know on one hand ot 
cases Which have brain tumors, therefore, localized brain pres 


re but clinically no generalized pressure; and, on the othe1 


incl, We know Or Cases which have iverv ma ked c ( i] ed 
pressure but no localized pressure, therefore, no tumor Ion 
Ce easons we want to see todav he venceralize le \ 
rain pressure intluence function of the ea 


Phe best known symptom of generalized pressure 1s 
( ked C1Is¢ Phi question arises De ‘ ils« } } ( | | 
lel ’ To answer this question e must ¢ 7 , 
+ 1 } ‘ ] 
CTICCS ©) VCTIC il ia o | 111) Pressure ( ( }« ; €a 
organ, and (b) on the centres of the enghth nerve 
! G,enera t Pray PP) coup ana / ) , ] ; )) 1] 
| have examined microscopically twelve tempora nes fron 
SIX CaS@CS 1N which no tumors ot the p> STCTIO ossa were Pp esent 
n ord lo prove that the inne ea is not miliuence Vv local 
| pressure, but could be intluenced by general TeSsure 
> ©} those CASES have bee 1 ¢ " ited Ipon 1 SCS (le 
hou operatior 
TABLE | 
¥ 
; 
| FRATI [LhCROSCOPR TL 
( \SI LAGNOSIS PINGt FINDINGS 
n 
: cr > \ ‘ rdema i \ é 
Il) Hydrocephalus \ ' 
lil) lu halamus \ 
Death 
- Pur n the left tei: Small hemorrhages it 
) uri ‘ 
CC | he 1 } S ) 
perati 
' 17 Hemorrhages right 
TIT | T¢ ; 
\) } : | Ph nner eal Nerve a phv 
ccipital i: Pee adavs 
isila ( - 
Petechial het rhages 
Very ig glioma in th 14 left (] ha 
. } 1¢ babel’ ar l.det ( 
V1) 1 h (and left) , - | ; 
aqayvs cy. 8 Ivinphaticus 
Cert l he sphere 4 
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In the first place, we see that in the first four cases, which 
died without operation (only case IV died during operation ) 
the inner ear was completely or almost completely normal, al 
though all cases (with the exception of case IV) showed a 
marked choked disc. The petechial hemorrhages in case I\ 
are agonal hemorrhages. The hemorrhages are more marked 
in cases V and VI, which died after operation. We are forced 
to explain these hemorrhages by the acute changes in pressure 
or better said, by the intensive disturbance in the blood circula 


tion of the brain produced by decompression 


We can therefore sav: Our findings show that chronic gen 
eralized brain pressure does not produce any marked micros 
ical changes of the inner ear But acute variations of brain 
bressure, for instance, after decompression, can produce passiz 

hperaemia, stagnation hemorrhages, sometimes, also, serous trans 


udates in the inner ear. From this it follows that we should not 
expect in chronic generalized brain pressure any symptoms fro. 
the inner ear, with the exception of some slight symptoms fro1 
the cochlea and the labyrinth, which appear at times after decor 


pression, but which disappear again very soon 


Real consequences ot Yeni ralized brain ressure are the so 
| x | 


called hernias of the brain, which are often found in the tem 


poral bone. These hernias are seen much more often in the 
middle fossa than in the posterior fossa, because the middl : 
fossa is, when the body is in normal position, the deepest point 
of the base of the skull. In the middle fossa, these hernias 


1 
+} 


are situated sometimes on the involved side, sometimes on 
healthy side in the roof of the eustachian tube, in the spheno 
petrous fissure, and in the big wing of the sphenoid, finally, in 
the roof of the middle ear in its anterior part. These hernias 
can get so large that they may perforate bone and push forward 
the mucous membrane of the middle ear without perforating it 
| only wish to mention the importance of these hernias for the 
conduction of inflammations from the middle ear to the brain 
It is quite interesting that we also find these hernias in the same 
places without generalized brain pressure. We refer to them 
as “physiological hernias” and explain them on the basis of 
transitory variation in generalized brain pressure, which happens 


in all our lives. 


(b) Generalized brain pressure and centres of the eighth 


nerve — Just as poor as the microscopical findings in the inner 
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ear are the findings in the brainstem in chronic generalized brain 
pressure Phere have been found some slight diffuse degenera 
tive changes in the nuclei of the cerebral nerves, as well as in the 
tf the vestibular nerve, but without any characteristic 
signs. Concluding, we must, therefore, say that generalized brain 
pressure, as a rule, produces only very slight changes in the inner 
ear and in the centers of the eighth nerve. When we neglect the 
wernias of the brain, which, of course, do not influence the func 
tion of the inner ear, we must, therefore, expect only very slight 
ear symptoms in chronic generalized brain pressure. To be sure 
s, | have chosen six cases, which had all the signs of an 
intensive generalized brain pressure, but without any localized 
rain pressure, Le., without any brain tumor 
We found in all six cases a marked choked dise (till 5D) 
In five of these six cases, the roentgenographic findings were 
also markedly characterized by extensive destructions about the 
base and in the roof of the skull. Therefore, all six cases had 


a marked generalized brain pressure, although no tumor was 


So far as the ear findings in these six cases are concerned, 
It is surprising that spontaneous dizziness, which is such a com- 
mon symptom in all possible brain tumors, was absent. Also, 
pontaneous nystagmus and spontaneous disturbances in equi 
hbrium were either completely or nearly completely absent. But 
most interesting 1s the fact that four of these six cases gave quite 
normal responses to the caloric test Only two cases showed 
hyperirritability of even slight degree. Finally, also, the hear 
ing was normal in all six cases. We have, therefore, to sav: /n 
cases with chronic generalized brain pressure, but without local- 
ized pressure of the brainstem, the hearing stays normal and our 
mreth d Of; calorie test QUES either normal or slightly Increased 
response. Therefore, the spontaneous labyrinthine symptoms 
(dizziness, nystagmus, disturbances in equilibrium) are in these 
cases either completely or practically absent. 

We see that in cases with chronic generalized brain pressure 
the functional test of the ear after our methods gives the same 
poor results as does the microscopic examination. That is the 
principal difference between ear and eve. Although generalized 
brain pressure produces marked changes in the anatomy and 
function of the eve, which we name “choked disc,” the ear and 


its centres do not react at all or they react very little. .4 choked 


labyrinth analogous to the choked disc, therefore, does not exist. 
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RB. INFLUENCE oF CHroNntic LOCALIZED BRAIN PRESSURE ON THE 
FUNCTION OF THE ELAR 
Chronic localized brain pressure, as far as it influences the 
ear, will be produced by tumors in the posterior fossa. Of most 
practical importance are the acoustic tumors and the cerebellar 


tumors. It is only with these tumors that we will deal here. 


To get a clear view, we first must describe again the anatomic 
hanges (a) in the peripheral ear organ, and (b) in the centres 
of the eighth nerve produced by localized brain pressure. 

(a) Localized brain pressure and the periphe ral ear organ 
| have studied microscopically sixteen temporal bones from eight 
cases. There have been four acoustic tumors, three cerebellar 
tumors. and one case with a cluster of cysticercus in the cerebello 
pontile angle combined with a carcinomatous meningitis. In all 
these cases we have seen changes, which we name after Manasse 
and Gunther “stagnation hydrops of the inner ear.” This find- 
ing is to be explained in the following way: The mentioned 
tumors compress the two veins Which accompany both aqueducts 
and which bring the blood out from the inner ear. In this way, 
transudates and hemorrhages in the spaces of the inner ear will 
be produced. These changes are essential for stagnation hydrops. 
This hydrops can disappear without sequellee when it does not 
reach a high degree and when a decompressive operation early 
produces a diminution of stagnation. Also, the decreasing blood 
pressure before death allows the outflow of blood or transudate 
from the inner ear. Therefore, the hydrops in a specimen 1S, 
as a rule. less marked than 1s probably true during life. When 
the hydrops reaches a high degree and lasts a long time, which 
practically happens only in acoustic tumors, it heals like an 
inflammatory disease of the inner ear with development of con 
nective tissue and bone which fills up a part of the spaces of the 


inner ear. 


It is quite clear that this stagnation hydrops of the inner 
ear is not analogous to choked disc, but it is interesting that 
Ggraefe, who first described choked disc, explained his finding 
as a consequence of compression of the cavernous sinus, an 


opinion which today 1s at least not generally accepted. 


\ further consequence of chronic localized brain pressure 


‘s seen in changes in the lumen of the internal meatus, which are 


most intensive in acoustic tumors, but which we may find also 
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in cerebellar tumors. The internal meatus can become larget 
or narrower in these tumors. More often there is enlargement, 
which has been known for a long time. In such cases the walls 
of the internal meatus are destroved by osteoclasts and by Pai 


chionian granulations. 


Much less familiar, but practically very important, is the 
fact that in tumors of the posterior fossa the internal meatus 
can become narrower. This happens in the following way: 
When, for instance, an acoustic tumor lies in the cisterna pontis 
lateralis, which tumors we name “mesial acoustic tumors,” it 
may irritate the periosteum of the internal meatus, which is in 
direct communication with the dura of the posterior fossa, so 
much so that this periosteum produces exostoses which make 


the canal narrower instead of larger. 


The last consequence of localized brain pressure on the 
peripheral ear organ is the sheath-hydrops of the eighth nerve, 
which we have seen previously only in acoustic tumors. You 
know that the eighth nerve, before entering the internal meatus, 
lies free in the cisterna pontis lateralis, which is a cavity filled 
with cerebrospinal fluid in the arachnoidal space. As the nerve 
enters the internal meatus, the dura follows the nerve and covers 
the walls of the internal meatus as periosteum. The arachnoid 
also follows the nerve and covers it as a fine sheath. Now we 
will see later that an acoustic tumor produces, as a rule, a curve 
like deformity of the brainstem, so that the cisterna pontis lat 
eralis of the normal side lies just at the vertex of that curve. 
Therefore, the cisterna of the normal side will be compressed 
and a stagnation of cerebrospinal fluid in the cisterna of the 
normal side is the effect of that compression. This stagnation 
of fluid presses farther along the eighth nerve and removes the 
arachnoidal sheath from the nerve. We get, therefore, an ex- 
pansion of the arachnoidal sheath on the normal side, which 
we name sheath-hydrops of the eighth nerve. 


Microscopically we find a similar picture in the well-known 
sheath-hydrops of the optic nerve. We see that the thickened 
and slightly inflamed arachnoidal sheath is removed from the 
nerve and pressed against the periosteum of the internal meatus. 
It is quite clear that the sheath-hydrops of the eighth nerve 
never can reach such size as the sheath-hydrops of the optic 


nerve, because the orbit is much larger than the internal meatus. 


But the sheath-hydrops of the eighth nerve produces another 
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finding which is clinically important. We have seen that only a 
relatively small expansion of the sheath-hydrops of the eighth 
nerve is necessary to press the arachnoid against the periosteum 
of the internal meatus. The effect of that pressure is a destruc 
tion of the underlying bone. The sheath-hydrops may enlarge 
the internal meatus on the normal side, a finding that we see 
also, at times, in living patients with acoustic tumors by means 


of roentgenograms 


e see that chronic localized brain pressure works in quite 
\\ that cl l ] 1 | | | juit 


a different way from generalized brain pressure. As a conse 
quence of that localized pressure on the peripheral ear organ, 
we could tind: (1) the stagnation hydrops, (2) the changes 
in the lumen of the internal meatus, and (3) the sheath-hyvdrops 
of the eighth nerve. It is, of course, quite clear that we do not 


find in every case of tumor in the posterior fossa all these changes. 
But when they are developed, they influence markedly the clin 


cal examination of the ear 


) Localized brain pressure and centres of the eighth nerve 

The brainstem, with its centres of the eighth nerve, can be 
compressed laterally by tumors of the cerebello-pontile angle, 
especially acoustic tumors, or it can be compressed from above 
in tumors of the fourth ventricle, especially cerebellar tumors. 
In the first circumstance, the brainstem may be pushed aside 
so that it makes a curve with the vertex in the cerebello-pontile 
angle on the healthy side. These conditions, following Cushing’s 
monograph, are very well known. Since the blood vessels of 
the cerebello pontile angle are Very delicate, we see mucroscop- 
ically, in these cases, vascular abnormalities in the brainstem, 


such as cedema, sottening, and hemorrhage. 


In cerebellar tumors, which compress from above, the brain 
stem seems to be very resistant. We sometimes see in these 
cases the brainstem flattened, but when we examine it micro- 
scopically we tind only slight diffuse, degenerative changes sim 
ilar to generalized pressure, only more marked. That is, of course, 
surprising, because oftentimes in such a case the patient has died 
of respiratory paralysis. To explain this difference between clin- 
ical and microscopical findings, we must say that the usual methods 
of staining are not sufficient to demonstrate all changes in the 


brainstem, which are after the clinical findings surely present 


also in these cases. 
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Contrary to these cases, we sometimes see the most severe 
degeneration when the brainstem is very intensively compressed 
from above. We find in such cases severe destruction and necro 
sis in the ganglion cells; furthermore, an extensive destruction 
of myelin sheaths in the fibres of the brainstem. | have exam 


ined thoroughly two such cases 


The marked changes in the inner ear and in the central 
pathways of the eighth nerve produced by chronic localized brain 
pressure, of course, influence the clinical findings. When we 
first recall the changes in the peripheral ear organ, we find that 
chronic localized brain pressure can make the internal meatus 
larger and narrower, which happens mostly on the side of the 
tumor, sometimes on the normal side when a sheath-hydrops is 
present. All these possibilities we have to know when we want 


to explain a roentgenogram of such cases in the right way. 


Qf further importance are the clinical consequences of 
stagnation hydrops of the inner ear. It is quite clear that the 
fully developed stagnation hydrops must diminish the hearing 
and the caloric irritability of the ear. But since we have learned 
that stagnation hydrops may afterwards disappear without re 
mains, it follows that in such cases the diminution of hearing 
and caloric irritability is reversible when the stagnation hydrops 
disappeared. In that wavy we can explain why the diminution 
of hearing in cerebellar tumors sometimes shows variations in 
intensity and why sometimes the hearing can improve after de 
compression. All these findings are, of course, impossible when 
the stagnation hydrops has produced a development of connective 
tissue or bone in the spaces of the inner ear. In these cases the 


impairment of function is persistent. 


All these changes in the inner ear are very important to 
explain the otological findings in acoustic tumors. They are a 
little less important to explain the otological findings in cerebellar 
tumors. In these last mentioned cases, the anatomic changes, 
which are produced by chronic localized brain pressure in the 
brainstem, are of more importance than the changes in the inner 
ear. We have, therefore, to answer the question: How will the 
functional tests of the ear be influenced by localized pressure 
pressing against the brainstem from above, 1.e., from the fourth 
ventricle? We shall try to answer this question on the basis 


of our own examinations, which are, of course, not definite as 


long as they are not proved by others. 
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oO vet a cle 11 VICW ot how the centres of the eighth nerve 


~ 


in the brainstem react against pressure, we have first to remem 


RY t} me the ditterent centres n) the brainstem, such as the heart 
centre, the vasomotor centre, or the respiratory centre, show 


a different sensibility to pressure ()ne reacts earher than the 
her: but thev also react in a different manner, either with irri 


ative or with paralytr Svinptoms. That is dependent on the 


duration and intensity of the pressure Since the centres of the 

( ehtl nerve lie n the b aimstem ve nea to the earlier men 

tioned centres of the vagus and sympathetic nerve, we have to 

isl n which wav do these centres « e eighth nerve react 
unst pressure 

As { is generalized pressure is concerned, we have al 

eady mentioned that it does not evoke any symptoms from thi 


) onl vil sl ght rritative svmptoms, espe ily with = slight 
] 1 | i] lit C duit litte ent condit ons ‘ found 1 local 
ed pressure First. we must sav that the vestibular ntres 
ad j } , ) ad } j Sfaqd) (S. a Wiile }} } TCS 

[17 ! ? Pprain pPressio PhlQ) f } ar nh , There 
fore, in localized pressure, we get vestibular svmptoms much ear 
i cochlea Svinptoms In cases witl shght or n iderate 
leg CES tp SST these vest bula SVN pton care ot course first 
tative svmptoms, which clinically clearly appear as labyrin 
thine A I bility IX I] I hus se CS Of th tv-two cases 


of infratentorial tumors that | have shown, 56 per cent had 


labvrinthine hyperirritabilits in the preoperative Stage and only 
+] per cent showed a nor il respons to the calo 1 Test In 
all these cases the hearing was normal. Only cases with meta 
4 ‘ +1 4 - Se al 
Stases Of maitgnal tumors in the posterior tossa or Cases which 
had, along with the tumor, a severe nutritional disturbance of 
the brain, especially an arteriosclerosis, only these cases are 


exceptions, because in them we may find instead of a hyper 


nlitv a hypoirritability of the labyrinth Dut neglecting 

] ¢+],- j . by i. > j + 2 } rr 

these cases, we can sav that rst clinical effect of localized 
; j ] “ . . : ] }} > } 

ress thon the brainstem in cerebellar tumors is a labyrin 


thine hyperirritability with normal hearing. Microscopically, we 
1 


find in these cases the shght degenerative changes in the brain 


stem earlier mentioned, which, of course, do not show anv signs 


significant of localized pressure 
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To prove our viewpoint we wish to emphasize these facts: 


(1) As we have already mentioned, in cases with gen 
eralized brain pressure but without localized pressure, we find 
either normal irritability or a very slight degree of hyperirrita 
bility. The last finding is rare; therefore, generalized pressure 


does not produce hyperirritability ot higher degree. 


(2) As far as the infratentorial tumors with normal irri 
tability are concerned, we find that cerebellar tumors which do 
not produce localized brain pressure of higher degree, such as 


small cysts on tubercles, likewise do not produce hyperirritability 


(3) Of importance ts the influence of an operation on 
labyrinthine irritability. Here we can say that simple decom 
pression without removal of the tumor does not intluence the 
labyrinthine irritability at all or is only transitory in effect, b 
cause such an operation can only diminish generalized pressure, 
but not localized pressure. ©n the contrary, we sometimes see in 
rapidly growing cerebellar tumors that in spite of decompression 
the increasing localized pressure produces a paralysis of vestib 
ular centres and, therefore, a hypofunction of labyrinths. But 
when it is possible radically to remove a benignant cerebellar 


tumor, we often see that the preoperative hyperirritalility is 


slowly changed into a postoperative normal irritability As a 
rule, when a radical removal of cerebellar tumor is not possible 
the labyrinthine hyperirritabilitv persists or may be changed into 
a hypotunction of labyrinth. 

(4) Evidence for support of our opinion was found in 


two cases which showed very well the changes of the function 
of the ear in increasing localized brain’ pressure You will, 


therefore, permit me to tell you a littke more about these cases 


The first case was that of a girl, ten years of age, who 
came to the department with the diagnosis of Encephalitis lethar 
gica. The autopsy disclosed a closure of the foramen Magendi 
with huge enlargement of all ventricles. The fourth ventricle, 
especially, showed a balloon-like enlargement, which produced 
an increasing localized pressure upon the brainstem. About one 
month before death, we found in this case a normal hearing 
and a very clear bilateral hyperirritability. Eighteen days later 
the hearing could not be examined perfectly, but surely no deaf 


ness was present. However, we found on that day, on both 
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sides, a labyrinthine hypoirritabilitv in the sense that we could 
evoke from both sides only the slow component of nystagmus. 
Twelve davs later, t.e.. 30 davs after the first ear finding and 
one day before death, deafness was still not present, but it was 
questionable if the hearing was still normal \nyvway, on that 
ave any response. The microscopic ex 
“mination in that case showed the most severe degree of degen 


eration in all nucle: of the brainstem, but the inner ears were 


The second case was that of a man with an enormous 
rhioma infiltrating practically the entire cerebellum, which pro 


] 


duced a very intensive localized pressure on the brainstem. The 


as under observation one and a half years and showed 


Cains W 

st normal hearing and normal irritabilitv. Decompression 
vas performed without removal of the tumor \bout one year 
after the first ear examination, and about ten months after de 
compression, hearing and labyrinths were. still normal. But 
three months later we found a high degree of labyrinthine hypo 


irritability on both sides. The hearing was still normal. The 
cerebellum was again exposed, but the tumor was not removed 
Two months after that operation, and 10 davs before death, 
we found deafness on both sides and the labyrinths were not 

itable at all Therefore, in that case during three months 
he normal hearing was changed to deafness and the labyrin 
thine hypoirritability. was changed to a non-irritabilitv. The 
microscopic examination showed that in the brainstem the great 


est part of the fibres, of course, also, the pathways of the vestibular 





and cochlear nerves, were also demvyelimized. The cochleas on 


both sides showed a shght descending degeneration. 


These two cases are principally important because they show 
in an excellent manner the intluence of increasing localized 
pressure upon the function of the ear. About this we can there 
fore sav: When the localized pressure increases, the centres of 
the eighth nerve change from the irritative condition to the 
paralytic condition, in the same way as, for instance, the vaso 
motor centres do. We always find this change in the vestibular 
centres earlier than in the cochlear centres. Clinically, we 
see, therefore, that with increasing localized pressure, first the 


hyperirritability is changed to hypoirritability, and finally to 


non-irritability. 
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In the stage of hyperirritability the hearing is always normal, 
unless some peripheral lesion disturbs the hearing. Only when 
the hyperirritability changes to a hypoirritability does the hear 
ing become disturbed. This disturbance of hearing can increase 
to complete deafness when the localized pressure increases and 
the labyrinthine function decreases further. The anatomic basis 
for that finding we know. You have seen just now that there 


are several degenerative changes in the brainstem. 


It is quite clear that we must separate the deafness produced 
by increasing localized pressure from other kinds of central deat 
ness, and we, therefore, call it “central brainstem deafness” on 
shortly “central stem deafness.” Clinically, this central stem 
deafness is characterized by the following findings: (a) It is 
combined with hypofunction of labyrinth, (b) it shows a rapid 
progress, (c) it appears very late, (d) it is combined with pon 
tine and medullary symptoms, and (e) it will be produced by 
diseases which press in highest degree from above, Le., from 
the fourth ventricle against the brainstem When we finally 
ask how the function of both parts of the inner ear will be 
changed in increasing localized pressure, the following diagram 


may give the answer. 


HYPER 
FUNCTION 


HYPO 
FUNCTION 


LOSS OF 
FUNCTION-— 





OURATION DOEATH 


CENTRAL STEM 
DEAFNESS 


This diagram shows that the localized pressure produces 
for a long time a labyrinthine hyperirritability with normal hear 
ing. In that stage we examine the largest number of patients 
who have cerebellar tumors. Much later the hyperfunction of 
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the labyrinth changes to hypofunction, and still later the normal 
hearing changes to deafness. Finally, shortly before death, we 


get the fully-developed finding of central stem deafness. 


Until now we have always mentioned that we find most 
often, in infratentorial tumors, a labyrinthine hyperirritability 
with normal hearing. The question arises, is that hyperirrita- 
bility unilateral or bilateral? This question we can not answer 
with certainty, because cerebellar tumors which produce a sharply 
localized pressure on one side only are rare. We, therefore, 
get the impression that the hyperirritability. on both sides 1s 
most often equal when we use the wrlateral calorization 


We get quite another finding when we use bilateral calor 


ization, With this method we found that in twenty-eight cases 


of infratentorial tumors, fifteen cases (53 per cent) showed dif- 


ference in the irritability of the two sides. This difference was 
demonstrated by nystagmus of I] degree, which appeared after 


bilateral calorization. We therefore must sav, in the majority 
f infratentorial tumors we find a difference in the irritability 
f the two sides, also demonstrated by a positive result in bilat- 
eral calorization. Therefore, the results of unilateral and bilateral 
calorization in infratentorial tumors are not always in concord 
ance. In the relatively rare cases, in which a cerebellar tumor 
lies circumscribed on one side only, the nystagmus after bilateral 
calorization, as a rule, goes to the affected side, which means 


ther degree of irritability on the normal side 


When we now ask the reasons for all these svmptoms, we 
must say that when we perform bilateral calorization in a nor 
mal individual and in the normal position of the head, we do 
not evoke any nystagmus. In that case the equilibration centres 
of the vestibular nerve, on both sides, are irritated by the laby 
rinthine impulse at the same time and in the same degree, but in 
Opposite directions These oppositely directed irritations neu- 
tralize another already in the region of vestibular nuclei, so 
that no impulse can reach the eve muscle nuclei. Bilateral 
calorization, therefore, does not give a response. Quite differ- 
ent are the conditions when the vestibular centres already are 
spontaneously irritated by localized pressure or for some other 


reason. It rarely happens, of course, that a morbid factor pro- 


duces a bilaterally svmmetrical effect. We, therefore, can only 
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occasionally expect that spontaneous irritation of the vestibular 
centres will reach exactly the same degree on both sides. Much 
more often the irritative condition will be more intensive on 
one side than on the other. When we perform bilateral calor 
ization in such a case, we increase the difference in the spon 
taneous irritation of the vestibular centres on both sides. There 
fore, no neutralization can occur between the oppositely-directed 
impulses in the vestibular nuclei on both sides Therefore, an 
impulse will be produced in the vestibular centres which reaches 
the eye muscle nuclei and _ this impulse produces nystagmus. 
Bilateral calorization, therefore, gives response. 


It follows that bilateral calorization responds easiest when 


labyrinthine hyperirritability is present. Clinical experience is 
in accordance with that. Indeed. bilateral calorization, as a 
rule, does not give response in all cerebellar tumors which show 
a hypoirritability on both sides with unilateral Irrigation and in 
cerebellar tumors which grow by substitution and which do not 


produce localized pressure of higher degree. 


SUMMARY 
Summarizing, we can say: 


(1) Chronic generalized brain pressure does not produce 
marked changes either in the inner ear or in the central path 


ways of the eighth nerve. 


(2) Therefore, functional tests of the ear will never be 


markedly changed by chronic generalized pressure. 


(3) Chronic localized brain pressure may produce the 
following changes in the temporal bone: (a) a stagnation hydrops 
of the inner ear which can again disappear without remains 
or which can heal with the development of bone and connective 
tissue in the spaces of the inner ear: (b) changes in the size 
of the internal meatus on the diseased or on the healthy side. 
Both changes are frequent and marked in acoustic tumors. They 


are less frequent and less marked in cerebellar tumors. 


(4) Chronic localized brain pressure of low degree and 


short duration produces slight, diffuse, degenerative changes in 
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the central pathways of the eighth nerve. Chronic localized 


brain pressure of high degree and long duration produces most 
legenerative changes in the ganglion cells and in the 


Severe § ¢ 


fibres of the central pathways of the eighth nerve. 


(5) Phe clinical consequences of changes in the temporal 
mone are changes in the acuitv of hearing, as we find it some 
times in acoustic tumors on the healthy side and in cerebellar 
tumors furthermore, the changes in the size of the internal 
meatus, which can be recognized by roentgenograms \ll these 


changes in the temporal bone are analogous to the primary atrophy 


Op ( Ti Ve |) oducts | b le il ed press t 
6 \s clinical consequences of the changes in the central 
patl wavs of the eighth nerve we find in localized pressure ot 
] ] 


low degree and short duration a labyrinthine hyperirritability, 


positive response of bilateral calorization, and normal acuity of 
hearing. Dv increasing localized pressure the labyrinthine hyper 


itability will be changed to hypoirritabilitv and finally to non 


tabilitv, and at the same time, the normal hearing will be 


mpaired until deafness results. This final consequence of local 
ed pressure, coming from the fourth ventricle pressing against 
ae ee = eee ee ee ” 
brainstem, we name “‘central stem deafness 
- The differen oe eee. ‘ - 
/ he dliference nm the reaction of ear and eve to in 
creased brain pressure is the following: The eve reacts to gen 
eralized brain pressure as well as to localized pressure. In the 


first condition, a choked dise; in the second condition, primary 
atrophy of optic nerve may be produced. The ear does not react 
to generalized brain pressure at all; to localized brain pressure, 
may react with symptoms which can be clinically recognized 


by the functional test as well as by roentgenograms. 


(8) The secondary pathways of the optic and of the eighth 
nerves both respond to generalized pressure with very few symp- 
toms or no symptoms at all, but both pathways react to localized 
pressure. The difference is only that the secondary pathways 
of the vestibular nerve, when they are pressed, produce very 
early a labyrinthine hyperirritability, although the optic and 


cochlear pathways react much later, with defe cts in the visual 


tield and defects in hearing. 
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Gentlemen, | have spoken long, very long, too long. I beg 
your pardon. I have to do that because, unfortunately, the 
abundance of words is in opposite relationship to the abundance 
of definite knowledge. However, that can not be changed, since 
the contributions of otology to neurology are very rich insofar 
as theoretical deductions and experimental work are concerned, 
but they are very poor insofar as definite anatomical facts come 
into question. But, | think, just the anatomy shows the way we 
have to go in order that otoneurology may become general know] 
edge among all doctors as ophthalmoneurology already has been 
for many vears. The American ear, nose, and throat specialists, 
with their enormous scientific power and energy, are able to get 


to this new land of medicine, which | have seen today only from 


afar, as Moses saw the holy country. 








THE HISTORY OF THE AMERICAN ACADEMY 
OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


Max A. Gotpste1n, M.D 


ST. LOUIS 


CHRONICLE the history of the Academy may be an exalted 
task, but there is scant opportunity for flights of oratory or flow 
of wit, vet history and historians are necessary adjuncts to organ 
zed society and civilization; so | will ask your indulgence for 


the necessary data injected into this chronicle. 


When President Eagleton invited me to present a sketch 
of the history of this organization he honored me as a charter 
member and as an early President of the Academy and stimulated 
my memory of its inception nearly forty vears ago; he also 
honored my native state of Missouri, since this Society was 


born there in 1896 


While the Academy is celebrating its Silver Anniversary 
tonight, we must not fail to respect its ancestry and glorify the 
genealogical tree from which it sprang. To Dr. Hal Foster, of 
Kansas City, belongs the credit for its birth. In the fall of 1896, 
there was issued by Dr. Foster, as acting secretary, an invitation 
to a selected group of Eve, Kar, Nose and Throat Specialists of 
the West and the Southland to meet in Kansas City to organize 
such an association, and this meeting was held April 9 and 10, 
1896, in Parlor S of the Midland Hotel. The meeting was called 
to order by Dr. J. H. Thompson, President of the Kansas City 
\cademy of Medicine; the address of welcome was given by 
Dr. C. Lester Hall, President of the Missouri State Medical 
Association, and the response by Dr. R. S. Black, President of 
the Kansas State Medical Society. About fifty physicians were 


\ddress given at the Banquet Session, Wednesday evening, September 
18, 1935. Dr. Goldstein is the oldest living past president of the Academy 
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KANSAS CITY, MO., 


APRIL 9-10, 1896. 


PARLOR S, MIDLAND HOTEL, 


Western Ophthalmological, Otological, 
Laryngological and Rhinological Association 
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April 9, 10 A. M. 
Called to order by Dr. J. H Thompson 


S nt Cit Ati 4 
t Ke demy J 
Preside Kansas City Academy of Mex 


cine 
Address of Welcome by Dr C Lester Ha 
President Missour: State Medical Society 


Response President 


by Dr R S Black 


Kansas State Medica! Society 


DR. HAL FOSTER, - 


Acting Secretary 
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present, and it is interesting to note that t 


Alabama, 


seven states were represented : 


California, Colorado, 


Florida, 





Hlinois, 


ProcramMe——— 


ole fee 


1 Two cases of opening of the lateral sinus 
forthe removal of iofectious thrombus 
Recovery in one case. Dr. C. Barck, St 
Louis, Mo Discussion opened by Dr 
Wm. Scheppegrel!l, New Orleans, La 


2. “The Ocular Manifestations of Hereditary 
Syphilis.’ Dr. T. C. Evans, Louisville 
Ky Discussion opened by Dr. LeRoy 
Dibble, Kansas City, Me 

3 Diabetic Retinitis Ir Adolf Alt. St 
Louis, Mo Discussion opened by Dr. I 
D. Green, Pueblo, ¢ 

4. Apaper. Dr. A.B. Farnham, Milwaukee 
Vis 


Afternoon Session, 2 P. M 





“When Should the Cautery Be Used 

Dr. Wm. C. Pipino, Des Moines, Ia. Dis 
cussion opened by Dr W L.. Davtor 
Lincoln, Neb 

6. “Empyema of the Frontal Sinus With Re 
port of Cases Autopsy Dr. ¢ P 
Ambler, Ashville N ( Discuss 
opened by Dr. F.B. Tiffany. Kansas ¢ 
Mo 

7. The Use of Peroxide of Hydrogenin Dis 
eases of the Throat, Nose and Ear Ir 
Wm. Scheppegrell. New Orlea La 
Discussion opened by Dr 1 W. Gaines 
Kansas City, Mo 

&. A Case of Asthma, Due to Nasal Obstruct 
tion and Agdenoids of Pharyngeal Vault 
Dr. W. W. Bulette, Pueblo, Col. Dis 
cussion opened by Dr. J. E. Logan, Kar 
sas City, Mo 

9 Paper. Dr. Wm. Porter, St. Louis, Mo 

he following twenty 


~ 


\rizona, Arkansas, 


Indiana, lowa, Kansas, 


Kentucky, Louisiana, Michigan, Minnesota, Mississippi, Missouri 


Montana, Nebraska, 


North Carolina, Ohio, Oregon, South Caro 


lina, Tennessee, Texas, Virginia, West Virginia, and Wisconsin. 


Dr. Adolph Alt, of St. Louis, was elected the first President, 


and Dr. Hal Foster, 


Secretary. 


The Soc iety 


was named tl 


Western Ophthalmological, Otological, Laryngological and RKhin 


ological Association. But 


little 


time 


was spent in discussing 


Constitution, By-Laws, and red-tape, so usual at assemblies of 


this character. An elaborate prearranged scientific program ov 


cupied the time of a full two-days’ session. 


A printed COpy\ ot 


the original program is here offered as a souvenir of the occasion 
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Evening Session 
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um Dr. J. W. May, Kan 
Discussion opened by Dr 
St. Louis, Mo 


9. Usual Head Formation With Eve. Nose 
and Throat Complications. Dr. H. W 
Woodruff, Joliet. [1]. Discussion opened 
by Dr. R.S. MeGee, Topeka, Kan 


20. Adenoid Vegetations of the Vault of the 
Pharyox—Report of Cases Dr. C. E 


Robert Leavy, Denver, Col 











Panopthalmitis Caused by Leucoma Ad Clark, Kansas City Discussion opened 
herens Anterior Synechia) and the by Dr. M. F. Jarrett, Fort Scott, Kan 
Preatment of Anterior Synechia, Dr. L 21. Apaper. Dr. John A. James-James, St 
4 Lele st Louis, Mo Discussion Louis. Mo 
I ¢ Ir 1. k Minney, Topeka 
ha 22. Errorsin the Literature on Javal's Oph- 

thalmometer forthe Measure of Astig- 

Pul : Laryngitis at gh . “sora matism. Dr. G. W. Grove, Kansas City, 
i) I Lnderso Colorado Springs Mo. Discussion opened by Dr. W. A 
( Db SS pened by Dr. D. Milton Shoemaker, St. Louis, Mo 
( n,G i Kapids, Mict 

Whe Dea s am ts Some and +3 A Afternoon Session, 2 P.M 
Whos n Diseases « the pper 
4 Passayes Dr. W. F. Strangways 23. The Present Status of the Physiological 
I M Discussion opened by Dr Anatomy of Vocalization and Phona- 
G. A.W Topeka, Ka tion. Dr. Edward H. Schaefer, Kansas 

Pur Infe ' » Otitis City, Mo Discussion pened by Dr. H 
Me vw. B. EE Kansas Cit W. Loeb, St. Louis 
M I) ss 1 Dr. C. Barek 24. Eve Affections as Related Nasal Dis- 
~ l M eases Dr. George FE Bellows, Kansas 

City, Mo. Discussior pened by Dr. E 
Morning Session E. Hamilton, Wichita, Kan 

s ~ Dr WE. MeVey 25. Organization a Protecting Factor for the 
I i. ha Discussion opened by Dr Up-to-date Physician Dr. J. D.C. Hoit 
( h, St. Louis, Me Elmwood, Ill. Discussion opened by D 

| B. P. Anderson, Colorado Springs, Ce 

Wi ( senile Cataract | : 
ey Keg S Dr J. 26. A paper. Dr. H. W. Loeb, St. Louis 
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Phe complexion of the membership then was distinctly west 


ern and southern in character and it maintained this geographic 


limitation for a number of vears, until its rapid growth and 


scient 


rIStS ¢ 


ific activities 


all sections of the « 


attracted ophthalmologists and otolaryngolo 


‘Oountry 
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The senior national societies in these specialties, the Amer 
ican Ophthalmological, the American Otological, the American 
Laryngological, and the American Laryngological, Rhinological 
and Otological Societies, had prescribed limitations in their mem 
bership to which younger men of the profession were rarely 


eligible. 


The outstanding purpose of this Society then was to offer 
the vounger men the opportunities of a scientific forum and 
fellowship, and this has continued as a valuable tradition of this 


organization. 


Coincident with the celebration of the Silver Anniversary 
of the Academy today and the meeting held in Cineinnati in 1901, 
during my presidency, the idea of changing the name of the 
organization was first discussed, and in 1910, at the meeting in 
Cincinnati, the name was changed from the Western Ophthalmo 
logical, Otological, Laryngological and Rhinological Association 
to the American Academy of Ophthalmology and Otolaryngology. 
The membership had increased to over seven hundred, the geo 
graphical distribution of the membership had extended to every 
state in the Union and these united forces clamored for and were 
justified in their plea for national recognition and a national name ; 
and so this sturdy and lusty son of a pioneer Missouri sire 


was born. 


As the scientific strength of the Academy grew and its mem 
bership increased by leaps and bounds, another valuable feature 
was added as the demand by the younger element for postgradu 
ate study became insistent. The promoter of this feature was Dr 
Secord Large of Cleveland. In 1921, at the meeting in Phila 
delphia, the first Section on Postgraduate Instruction was an 
nounced as a part of the annual program. These Study Groups, 
led by selected members who had specialized in the specialties, 
became so popular and were so well attended that they have been 
one of the outstanding activities of the organization and have : 
been continued with ever-increasing interest and efficiency to 
the present day. An annual meeting of the Academy today with 
out these formidable Study Groups of Instruction Courses would 
lack one of its most valuable units, — and well might this be so, 
for in the growth, evolution and independence of American Oph 
thalmology and Otolaryngology and the conflicts of [European 


strife and entanglements, the foreign meccas for further study 
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in our specialties are no longer indispensable and the exodus of 


\merican specialists to europe less frequent. 


Our own universities, in their medical departments, have 
rightfully assumed their responsibilities and interests in_ the 
teaching of the specialties, and America today has its own meccas 


and centers of Ophthalmology and Otolaryngology. 


With the organization and practical operation of the Amer 
ican Board of Ophthalmology and the American Board of Oto 
laryngology, the Academy has made its most valuable contribution 


not only to American Ophthalmology and Otolarynogology, but 


also to American medicine. 


This thought originated in the American Ophthalmological 
Society and was actively followed up by the Academy. To Doce 
tors Beck, Carmody, and Skillern must be given credit for its 
impetus in the Academy all men of fine executive talent, fore 


sight, scientific optimism, and constructive purpose. 


It was a glorious piece of work from its inception to the 
practical development of its present efficient form. What it has 
done and will do to elevate the standards and maintain the sci 
entific strength and professional dignity of American Ophthal 
mology and Otolaryngology is an unwritten chapter in medical 


histot \ 


To those who are more intimately informed concerning the 
work and purpose of the groups constituting these examining 
boards, their conscientious, loyal, impartial, and efficient service, 
the widespread value of scientific standards created by these 
labors, the legitimate safeguarding of medical practice and of the 
best interests of patients, stand out as magnificent factors of 


human and humane accomplishment. 


Step by step the work of these examining boards marches on 
to greater heights; foundations stones are being laid for the build- 
ing of a finer and better American Ophthalmology and Otolaryn- 
gology ; other national organizations in the specialties have joined 
in the medical onward march; other specialties, realizing the 
value and character of these efforts, are adding their strength; 
hospitals, recognizing the influence and advantages of this pro 
tection to them and their patients, are limiting their staffs to 
qualified holders of certificates of these boards, and the outlook 


for a greater American medicine is becoming more hopeful. 
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Distinguished foreign specialists have been guests of the 
Academy every year and have contributed of their wisdom and 
experience to the scientific strength of our meetings 

The establishment of a research fund several vears ago will 
assist those of our members whose talents incline toward original 
investigation to carry on. The printed Transactions of the sei 
entific proceedings of the Academy each year have long sinc 
been recognized as a valuable contribution to the literature of 
our specialties. 

At this interval I desire to offer a memorial tribute to thre 
former Presidents of the \cademy, all of Cincinnati, who have 
contributed much to the development of our specialties not only 
in their home city but to the nation at large. Thev are: Dy 
Christian R. Holmes ( President, 1902): Dr. Dy rrick Vail ( Pres 
ident, 1908), and Dr. John W. Murphy ( President, 19123 


It is not customary in a chronicle of this character to singh 
out the services of any one member, but we should not ov. rlook 
this opportunity to refer to the invaluable services that have he en 
rendered for over ten vears by our executive secretary, Dr. William 
P. Wherry. He has thoroughly justified the act creating the 
office of executive secretary, tor he is a tower of strength in the 
discharge of his multiple duties in this office. It is due largely 
to his genius, alertness. and executive ability that the Acad mi 
has prospered in its numerical and financial strength and enthu 
siastic cooperation to so high a degree. 


In forecasting future activities of the \cademy we must 


not fail to cite: (1) Its attitude to State Medicine and the con 
servation of the equity and dignity of medical practice, (2) its 
influence in hospital control of qualified special practice, (3) r¢ y 


ulation of clinic abuses, (4) cooperation with the Permanent 
Committee on the Deaf Child appointed by the American Med 
ical Association about. ten years ago, (5) helpful service to 
Leagues for the Hard-of Hearing throughout the country, (6 
prosecution and elimination of quacks and quackeries, and (7 
participation in state and national legislation in the interests of 
American Medicine. 

If we may judge the future of the Academy by its accom 
plishments in the past, it may be fair to predict that the continu 
ance of its activities, its moral influence for better medical practice, 
its scientific democracy, and its united strength will vield a golden 


harvest in the interests of mankind. 
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SYMPOSIUM ON HEADACHE 


\. FROM THE STANDPOINT OF THE 
OTOLARYNGOLOGIST 


Harris H. Vari, M.D. 


CINCINNATI 


PieRTA the discussion of headache from the standpoint of the 
otolaryngologist can be introduced by presenting a simple class 
fication Such a one could be (1) Primary, Secondary and 
Reflex Neuralgia. (2) Ophthalmic Migraine. (3) Primary, 
Secondary and Retlex Headache 


Primary neuralgias and headaches are due to pathology within 
the cranial cavity and are the result of lesions directly affecting 
the sensory nerves or causing changes in the blood supply of the 

ind drainage of the cerebrospinal fluid 

Secondary neuralgias and headaches are due to pathology 
adjacent to the brain or central nervous system. In this group 
the irritation, inflammation or suppuration, in the beginning at 
least, is localized to structures outside of the cranial cavity. 
Pumors, inflammation and suppuration of the nasal accessory 
sinuses, the orbit and its contents, the middle ear and mastoid 
cells and all other portions of the head are causative factors. 

] 


phthalmic migraine is not considered in this discussion. 


Retlex neuralgias and headaches comprise that group wherein 
the etiological factor is at variable distance from the site of the 
headache even though there may be secondary alterations in the 
cerebral circulation and pressure. In this group are placed 
the headaches and neuralgias of allergic and toxic origin, of 
infectious and febrile diseases, of uremia, of poisons, or sepsis, 
and of disturbances of internal secretions. 

The otolaryngologist is chiefly concerned with secondary 
neuralgias and headaches and my discussion deals with these 


groups, with the exception ot those due to ocular conditions. 
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I am attempting to bring you, in what | hope is a practical 
way, the opinions of one who, while in medical school, was a 
student interne in a psychopathic institute, after graduation an 
interne at the Peter Bent Brigham Hospital where daily all kinds 
of brain tumors were encountered, then an interne at the Massa 
chusetts Eve and Ear Infirmary, later an associate with his 
father, an ophthalmologist, where many patients complaining of 
ocular headache were seen, and finally at the present time an 
otolaryngologist in private practice. | can remember when almost 
every patient with headache | saw was a presumptive case of 
dementia precox or some form of mental disease. Later on, 
a brain tumor was suspected. Now | have to be careful that | 
do not consider all headaches due to sinus trouble. | can assure 
you that it is very easy to fall into the error of regarding every 
case of headache as being in one’s own particular specialty. Often 
that fallacy is initiated by the patients themselves. Perhaps the 
ophthalmologist is the easiest victim because his patients come 
to him of their own accord with a self-made diagnosis of an 
ocular headache. Due to education or perhaps to the standing 
of otolaryngologists more people are coming to them with a 
self-made diagnosis of sinus trouble. If it is important not to 
routinely consider every case of headache as due to sinus or 
tonsil disease, it is just as important not to be content with a 
routine examination of your patient. Be well assured that there 


are many conditions which are not easy to diagnose 


On the whole, problems of diagnosis of neuralgias and 
headaches from suppurative ear disease are not difficult, and it 
seems hardly necessary to do any more than mention the sig 
nificance of deep-seated pain in the temple and orbital regions 
of the head. Such pain should never be disregarded at any 


time in a patient with present or very recent ear suppuration. 


Inflammation in the superficial nasal or aural cavities causes 
superficial pain in the head, while inflammation in the posterior 
sinuses and deeper parts of the ear causes deeper pain. Contrast 
the headache and the exquisite tenderness of an acute suppurative 
maxillary-ethmoid-frontal sinusitis with the deep pain of an otitic 
subdural abscess or one of the petrous apex. Where there is 
involvement, irritation or inflammation of sensory nerves about 
whose origin and pathways and distribution there is not any dis 


pute, the headache is definitely localized. Where the pathology 


involves nerves whose real functions may be somewhat unknown 
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at the present time (by that is meant nerves which combine a 
sensory and parasympathetic function such as the great super 
ficial petrosal nerve), though the headache and neuralgia may 
be just as sharp or severe as in the former case, localization of 
the pain is not so definite. Very probably this is due to the fact 
that there are two distinct sensory systems in the face and head, 
one being the pathways of the 5th and 9th cranial nerves, the 
other being the system in which the great superficial petrosal 1s 


the chief element and which supplies deep sensation 


This leads me to the question, “What is the role of the cranial 
autonomic or parasympathetic or sympathetic system in the pro 
duction of pain?” Clinical and experimental evidence have led 
to the belief that some role in the production of pain can be 
assigned to the sympathetic nervous system. It will require a 
great deal more work to be able to say with certainty just how 
this is done, but for practical purposes the sympathetic nervous 
system must be considered in any discussion on the subject of 
pain. This seems to have opened up a new field of diagnosis, 
prevention and treatment of diseases of the sympathetic nervous 
system as related to the ear, nose and throat, and [| am_ sure 
that we as otolaryngologists will welcome attention and consider 


ation of this problem. 


Thus far | have not differentiated between headaches and 
neuralgia about the head. There is a difference between them. 
It is hard to describe, but according to my interpretation of the 
patients’ description, neuralgia is much worse than headache 
and is associated with a depressed, worried sort of feeling, which 
the sufferer from headache does not have. It seems to me that 
neuralgia is about as severe as the pain in hemicrania or oph 
thalmic migraine. However, the latter 1s associated with nausea, 
vomiting and scotomata, which are not present in cases of sec 


ondary neuralgia of the head. 


Irazier classified the neuralgias of the head as 
1. Post-herpetic neuralgia. 

2. Geniculate ganglion neuralgia. 

3. Sphenopalatine ganglion neuralgia. 

4. Glossopharyngeal neuralgia. 


5. True major trigeminal neuralgia Tie douloureux. 


6. A large miscellaneous group classed as atypical 
neuralgia. 
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Cushing’s classification of the neuralgias was 
1. Neuralgias accredited to the sphenopalatine gan 


glion (Sluder’s neuralgia). 


~ 


es) 


Post-Zoster neuralgia. 


ww 


Neuralgias accredited to the geniculate ganglion 
4. Painful tic. 


“si 


Neuralgias from tumor involvement. 

6. The minor trigeminal neuralgias. In this group 
were included cases where the nerves have been 
traumatized or have been involved by intlammation 
in the sinuses. 


My classification is 


1. Trigeminal neuralgia Tic douloureux. 
2. Vidian neuralgia. 
3. Sphenopalatine ganglion neuralgia. 


4. Tympanic plexus neuralgia. 


“st 


Gseniculate ganglion neuralgia. 
6. Great superficial petrosal neuralgia. 


(slossopharyngeal neuralgia. 


~ 


Trigeminal neuralgia is not considered in this discussion 
Vidian neuralgia will be discussed later on. 


Sphenopalatine ganglion neuralgia is rather rare and in my 
opinion is found only in cases where there is a tumor in the 
sphenomaxillary fossa or abscess in that locality, scars or pres 
sure on the ganglion from hemorrhage due to instrumentation 
with a needle for local anesthesia or nerve block, and very rarely 
from fracture involving the superior maxilla. Strictly speaking, 
it may be improper to use the term sphenopalatine ganglion neu 
ralgia as this ganglion is composed of sympathetic nerve cells 
and the exact role of the sympathetic nervous system in the pro 
duction of pain is not known. For practical purposes, however, 
the term expresses very clearly the neuralgia produced by involve 
ment of the various branches of the ganglion which are com 
posed of a combination of fibers from the second division of the 
trigeminal, the great superficial nerve, and, of course, the fibers 
of the sympathetic nervous system in its general sense. 


Geniculate ganglion neuralgia (including post-herpetic neu 


ralgia) is not common. Through the kindness of Dr. H. P. 
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Mosher, | have been furnished with figures as to the incidence 
of herpes zoster of the ear at the Massachusetts Ikve and [can 
Infirmary from the vears 1907 to 1933, inclusive. Of a total of 
238,047 new ear cases, there were 23 cases of herpes zoster of the 
ear The same relative s« arcity oft herpes zoster of the ear was 
reported from the Ive and ar Infirmaries in New York. | have 
not been able to obtain any statistics as to the incidence of herpes 
zoster elsewhere about the head, but post-herpetic neuralgia o1 


geniculate ganglion neuralgia can be regarded as very rare 
Pympanic plexus neuralgia certainly ts rare. 


‘Great superficial petrosal neuralgia” is a creation of my 


vn and may not be at all acceptable. This term was meant orig 


inally to designate only those cases of deep pain in the orbit, 


temple and about the ear in suppuration of the petrous apex. 
Now [| should like to include the neuralgic pains occurring aftet 
section of the sensory root or removal of the gasserian ganglion 
for trigeminal neuralgia Cases of apparent failure after a 
successful operation do occur. Dr. Alfred W. Adson in a per 


sonal communication stated that he would estimate roughly that 


thout five per cent of trigeminal neuralgia cases had burning 


- 1 4 } | } _ . 
pains in the face and evebali after a division of the sensory root 
Dr. Harvey Cushing in a personal communication states, “In 
the old davs there was a great deal of unnecessary tugeine and 


pulling of the membranes which might easily have injured the 
superticial petrosal nerve and whether this is something which 
has been avoided in later vears with more perfected approach, | 


Phe usual procedure of elevating t 


] ] 


bone also elevates and mav. tear 


1 1 
} 


1 dura over the 


7 °° 
i 


cant te 
front surface of the petrous 


he great superficial nerve resulting in scars and adhesions that 


can produce deep neuralgia in spite of the fact that there may be 


1 
} 
I 


complete anesthesia over the distribution of the trigeminal nerve. 
Phat such damage does occur is suggested by facial paralysis 
following the operation where, very probably, the trauma to the 
great superficial petrosal nerve results in a hemorrhage in the 
geniculate ganglion. At this point, let me briefly review a case 
report \ woman, aged 66, four vears previously began to have 
severe neuralgia in the right cheek, about the eve and forehead. 
\fter several years of this severe pain a chronic suppurative 
disease in the right maxillary sinus was diagnosed and a radical 


antrum operation was done with removal of diseased membrane, 


but without any relief of the neuralgia. A year later this was 
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diagnosed as tic douloureux involving all three divisions and the 
posterior root was divided by a competent neuro-surgeon. For 
two months there was complete relief of all pain. Then began 
a deep pain located in the right forehead. temple, back of the 
ear and particularly in and back of the eve, and the back of 
the head. This pain was described as being like needles and pins 
sticking the eye and pushing it out. In the past three months 
the pain has become quite severe and the patient is forced to 


resort to opiates for evena slight relief. 


My examination showed the right cornea and check to he 
entirely anesthetic. Touching the right forehead and evelid 
produced a spasm of pain, but pins could be stuck into this 
region without her feeling them. The nasal mucosa was anes 
thetic to the level of the mid portion of the right middle turbinate. 
There was apparently no diminution of sensation over the front 
wall of the sphenoid and adjacent septum. There was an atrophic 
rhinitis of vears standing on both sides of the nose. A few 
minims of 10 per cent solution of cocaine Injected into the right 
sphenoid sinus through puncture relieved all pain except that 
in the upper evelid and eyeball. Todochlorol was injected into 
the right sphenoid and a roentgenogram made which showed 
an enormous sphenoid sinus with filling of a very deep lateral 
pterygoid recess and revealed an exceedingly close relationship 
between the sphenoid sinus and the vidian canal. The right 
antrum was quite cloudy on the roentgenogram. Thick pus was 
evacuated from the right sphenoid and maxillary sinus by irri 
gation. After six weeks of such treatment there was. slight 
improvement in the pain in the back of the head and in the cheek 
but no relief from the pain in the eyelid and eyeball. Because 
the upper evelid seemed to constitute a trigger zone, it was 
believed that some of the fibers in the ophthalmic division of 
the trigeminal nerve had regenerated. Consequently, the right 
supraorbital nerve was evulsed by the neuro-surgeon on June 
15, 1935. This was followed by a definite diminution of pain 
in the evelid and eveball. However, pain in the nose and over 
the right cheek and once in a while in the back of the head con 
tinued, though not as severe as formerly. During this period the 
sphenoid and maxillary sinuses were being treated weekly by 
irrigation and instillation of various antiseptics. By the middle 
of August, five months after the first treatment. the sphenoid 


and maxillary sinus washings were clear. At this time the pa 
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tient had gained a few pounds and, though not entirely re ieved 


of pain, certainly was more comfortable. 


This case could be discussed from a great many angles. | 


~ 


ard it as the toughest case I have ever seen. The following 
factors enter into the consideration of this case. First, a chronic 
suppurative maxillary and sphenoid sinus infection of vears 

nding Secondly, true trigeminal neuralgia Thirdly, pre 
sumptive regeneration of some of the fibers of the ophthalmic 
division: and lastly, probable damage to the great superficial 


petrosal LerTve from the Operation upon the posterio1 root of the 


ganglion with subsequent neuralgia in this nerve Whether the 
ist. factor actually exists is, of course, hard to say. The im 
provement in the deep pain following intrasphenoid therapy would 
Se gest the diagnosis of vidian neuralgia secondary to 
s uurative sphenoiditis 

| teel that the most common form of neuralgia of the head 
s vidian neuralgia from sphenoiditis et me mention a few 

ne cases |} was asked by Dr. Samuel Seltz to see a patient 


who had been quite healthy up to a week before when tollowing 


a cold “in the head” a headache began to bother him. Teach day 
he headache had increased in severity, unrelieved by any seda 
t1\ neluding morphine Phe headache was constant, severe, 
s] imp al 1 was not localized in any one place in the head, His 
temperature had been shghtly elevated. His right maxillary sinus 
had been irrigated several times, pus appearing at each washing 

attordi y an\ rehet Phe patient had become ex 
remely restless and had to be kept under more or less restraint 
When entered his room at the hospital, he was sitting up in 
bed holding his head in his hands, moaning and tossing about 
He was quite rational Phe pain was worse on the right sick 


and seemed to follow the typical distribution of vidian neuralgia. 
\fter cocainizing the nose a canula was passed into the sphenoid 
sinus by puncture of its anterior wall and at the moment of 
entrance there was an audible escape of air under pressure. The 
hiss was so loud that everyone in the room heard it. A few minims 
ot 10 per cent solution of cocaine Was injected and the sphenoid 
sinus irrigated. Within five minutes the patient experienced 
complete relief from pain. Later inquiry showed that he had 


soon fallen asleep. For the past vear he has been entirely free 


Th atanal 
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from headache. This was my first and only experience with the 
audible escape of air or gas under pressure from the sphenoid 


sinus. 


Another case report is that of a 70-year-old country prac- 
titioner. He began four or five vears ago to have constant, se 
vere, agonizing headache on the right side. During the period 
he consulted many doctors. Anemia and evidences of a physical 
breakdown were found. His general condition improved under 
hospital treatment, but there was no improvement in the headache. 
He told me that he felt he could not go on any longer. Nasal 
examination did not disclose very much wrong. There was a 
little mucus to be seen in the back of the nose on the right side 
and the nasal mucosa was somewhat atrophic. However, as part 
of the examination, his right sphenoid sinus was punctured and 
radio-opaque oil was injected for roentgenographic visualization. 
He returned in a week saving that for the first time in vears 
he was better. After five or six sphenoidal treatments he became 
much better. For about a vear and a halt he had no headache 
but following a cold it returned. The same relief was exper 


enced after a repetition of the sphenoidal therapy. 


Another case, that of a doctor’s daughter, presented some 
difficulties. My first impression was that she was having some 
sort of an endocrine disturbance. She said that hardly a day 
passed without there being a dull pain about the left side of the 
head. Sometimes there was a tight sort of feeling in the left 
cheek, left side of the nose and sometimes what she called head 
ache. Whenever I can get a differentiation in the patient’s mind 
between pain and headache, | am particularly pleased. Her last 
cold was four months previously, but questioning brought out 
that she noticed some post-nasal discharge and a mild stuttiness 
in the nose. She told me she had sinus trouble for vears and had 
had an intranasal antrum operation four years ago with “hundreds 
of antrum washes,” the last one being three weeks previously. 
Examination showed a high septal deviation to the right with 
pneumatic hypertrophy of the left middle turbinate. Both antra 
were bright upon transillumination. There was a_ good-sized 
opening into the left antrum. There was atrophy of the pharyn 


geal wall. The tonsils had been removed. Hearing was slightly 


diminished in the left ear. Todochlorol was injected into the left 
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} 1 ] 1 - 
Sphenord smmus and rocntyenogranis Were mac which showed a 


very large sphenoid sinus projecting | vond the midline to the 


ht with a very close relationship between the sinus and the left 


vidian canal Roentgenogram of the lett antrum showed no 
filling defect Verv slight improvement followed treatment of 
the left sphenoid sinus. Eergotamine tartrate was used with no 
improvement \fter about a month, her father asked me to do 
hie sphenoid Cop ation (one vear alter Operation she reported 

( 1) ( e] tro neu ily { It eht be argued ft S 
cas e straightening of the septum and the removal of the 
larg vpertrophied middle turbinate relieved a vacuum = in 
he sinus which was the caus ot her headaches Mavbe SO, but 
ul less ist Hagnosed iS VacuulMl he Le Lede s ha ] CelV | 1 
thor: { vest ition of il] the sinuses here will always. be 
in my mind some doubt as to that diagnosis. The term vacuum 
headache is too broad in its scope and is too indefinite and mis 
leading to be used with anv accuracy. 


Phe last case report is that of a thin, trail housewife who 
looked much older than the forty-six vears she admitted 
first saw her in the summer of 1931. For four vears she had been 
having, with increasing severity, attacks of pain coming on about 
once a week with a favorite time of onset around 3 a.m. The 
pain was on both sides of the head, but alwavs worse on the left 
side. With every coryza she had pain. Besides, touching her 
face would bring on the pain. She said that the roots of her 
hair were very sensitive and that there was a feeling of needles 
and pins over the face. The pain was deep in back of the eveballs 
and passed around to the left temple and ear. The attacks would 
usually last a day or two. She stated that she did not have 
headache. Examination showed that the nose was clear. There 
was a septal deviation to the right with extensive pneumatic 
hypertrophy of the left middle turbinate. My diagnosis was 
vidian neuralgia with trifacial neuralgia elements. Opaque oil 
was injected into both antra and roentgenograms made which 


showed no filling defects. 


\s cocainizing the front wall of her sphenoid always gave 
relief, | soon operated, resecting the nasal septum, trimming the 


left middle turbinate and removing a mucocele as large as a 


cherry which had dilated the bulla of the ethmoid. As I felt 
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that most of the pathology was coming from pressure exerted 
by the mucocele in the bulla of the ethmoid, | did not open the 
left sphenoid sinus. There was complete relief of pain for fou 
months only. Since then, in the past four vears, the attacks have 
come 2 to 5 times a year. Cocainizing the back part of th 
has given her relief each time. Adhesions in front of the sphenoid 
have prevented the pre bing of that cavity. 

Inasmuch as post-operative adhesions always complicate the 
treatment of headaches from sinus disease, that question might 
be discussed now. Adhesions result from abrasion of two oppos 
ing mucous membranes in fairly close contact and usually follow 
the forcible use of the long Killian forceps and tight packing for 
post-operative hemorrhage. The best way to minimize the abra 
sion to the mucosa is to resect the septum as extensively as 
possible. This gives a better exposure and an easier operation 
upon the middle turbinate, sphenoid and the posterior ethmoid 
cells. Post-operative hemorrhage must be expected in most all 
cases. Even though no injury is done to the naso-palatine artery, 
when the packing is removed, a rather severe hemorrhage may 
follow and tight packing has to be resorted to. This last pa 
tient had such a hemorrhage from around the middle turbinate 
region and the nose had to be packed tightly for several days. 
Hardly ever is it necessary in doing the sphenoid operation in 
the ordinary case of vidian neuralgia to resect the floor of the 
sinus. | would compare surgery in that region to the retinements 
in operations on the manillary sinus. [In a radical antrum opera 
tion, it is not necessary to make such a large opening in the front 
wall of the antrum as to destroy many nerve fibers to vital teeth 
or to open up large arteries, and, besides, a radical antrum oper 
ation is not indicated in all cases of maxillary sinus trouble 
The same principles hold in the treatment of sphenoid sinus 
infection. 

These and other clinical experiences convince me that the 
sphenoid sinus should not be overlooked in the study of any case 
of headache. I do not want to bore you with a recital of vidian 
neuralgia from sphenoid disease. But | do want to say that 
experience with several hundred cases makes me feel confident 
that not only does this condition exist, but that it is fairly com 
mon, and that it can be easily relieved in a large percentage of 


cases. There have been no pathological studies made on the 


vidian nerve, only a few instances of study made on the spheno 


eC nose 
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palatine ganglion, and then usually only in atrophic rhinitis, and 
only a few made of the geniculate ganglion. Once pathologists 
are stimulated to make routine studies of this part of the nervous 
system and their findings are correlated with the clinical findings 
of well-studied cases, real progress may be made in the problem 


oft headaches 


Hleadache trom infections of the other sinuses, | think, can 


be summed up ina few words Phe same principles of diagnosis 
ind treatment are applicable to all the sinuses I beheve that 
uncomplicated ethmoid infection is rare and it is hard to dittes 
entiate between headache which might come from an = ethmoid 


nfection alone and that which is due to a combination of manil 


‘ ‘ 
lary sinus, ethmoid and resulting frontal sinus blockag« 
Ophthalmic migraine is a subject in itself. It is a lin 
1 1 | } | ] ] | 1) 11 I] 1)\ 
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think that he should alwavs know the results of the examination 
made on the rest of the body betore he gives his tinal opinion 
It is perfectly possible to state at the first examination whethe 
he patient has some pathology in the field of the specialty, but 
the important thing 1s to correlate the findings with those els 
where in the body. A patient with headaches from lues of the 
central nervous system may have a cloudy antrum with pus in it. 
\ patient with a brain tumor may have diseased-appearing tonsils. 


h 


Hundreds of similar examples can be given. Often therapeutic 


+ 


ts must be resorted to. In other words, in a given case ot 


tes 
headache, try the same treatment successfully used in positive 
cases of sinusitis. Within a week the results of the therapeutic 
tests can be checked. If the headaches are no better after nasal 
therapy, the cause for the headaches probably does not lie in 
the nose. In any case toxic enough to have headaches from 
tonsil disease, there would be evidences of toxemia elsewhere in 
the body, such as neuritis, arthritis or malaise. Headaches from 


disease of the middle ear and mastoid are found only when sup 


puration is present. 
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In closing, | would savy that any one classification of headache 
s - ° 
is not satisfactory because its mechanism varies in a great many 


conditions and is at the present time not well known. 


Inasmuch as there are so many different causes for headache, 
it is iunpossible for any one specialist to do more than to state 
the findings in his particular field of investigation. The final 
diagnosis depends upon the correlation of all the results of various 
examinations with proper consideration given to the various pos 
sible causes in the proper proportion of their importance and 
severity. Frequently, a therapeutic test of the nasal sinuses is 


required before a positive opinion should be given as to the 


importance of the sinuses in the causation of headache 
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» FROM THE STANDPOINT OF THI 
OPHTHALMOLOGIST 
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DENVEI 
‘1 M appear to some as the golden age O! medical sei 
e, is it perhaps somewhat strange that the subject chosen 
for a symposium should be a mere symptom arising from a great 
variety of causes, vet whose precise nature and origin we do 
not understand Who can accurately define pains And who 
can rately detine headache, except by saving that it 1s pain 
n the head 
‘ain may be thought of as Nature’s warning that the suf 
ferer is in danger from injury or disease It is a sensory impres 
sion of disturbed vitality It provokes immediate withdrawal 


of the damaged or threatened bodily part from the source of 
danger, or in disease it often serves to compel cessation of phys 
ical activity, in other words, to induce rest, which Hilton classically 
portrayed as the enemy of pain and disease. In functional gastro 
intestinal disorders it often contributes to the patient’s recovery 


by persuading him to refrain from further ingestion of food. 


Headache may occur in plethora, or it may occur in anemia. 
It may arise from increase of intracranial tension, or it may 
be provoked by a fall in intracranial tension, as after spinal 
puncture; though Gordon Holmes (quoted by Critchley and 
Ferguson) tells us that he has never known migraine to persist 
in a patient who had had a surgical or traumatic decompression. 
Headache may arise from excess of food in the gastrointestinal 
tract, or from an insufficiency. It is a symptom of most fevers, 
although [| doubt whether anyone has ever successfully explained 


why. To the ophthalmic physician it is significant as a product 


of eyestrain, yet many patients with plenty of cause for eye- 
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strain proudly allege that they have never had a headache, do 


not know what headache means. 


Opinion as to the exact seat of the pain in headache is almost 
as indefinite today as in the time of Galen (131-201 A.D.). In 
1893, the question was reviewed historically by Harry Campbell 
of London (The Lancet, 1893, volume 2, page 184), who de 


scribed headache as pain felt anvwhere above the base of the skull 


Campbell argued that the aching structure might be “(1) 
the brain itself; (2) its membranes — the pia mater, arachnoid 
and dura mater these including the tentorium cerebelli, the 


, 


falx cerebri and cerebelli and the large fold of pia mater forming 
the velum interpositum; (3) the skull-bones and mucous mem 
branes lining the frontal, ethmoid, sphenoid and mastoid sinuses 
and the middle ear; and, finally, (4) the structures covering the 
cranial vault, including the scalp, the skin of the forehead and 
temples and all the tissues lying between these and the bone 


viz., the pericranium and certain aponeuroses and muscles.” 


Since it is at best exceptional for a patient to be able to reter 
his condition to any one of the structures just listed, his testi 


mony as to the seat of the pain is obviously unreliable or useless. 


The ancients agreed with modern medical thought in exclud 
ing the brain as a seat of pain. Hippocrates seems to have ex 
pressed no definite opinion on the question. Galen's “highly 
speculative mind” thought the arteries and brain capable of sensi 
bility, but looked upon the meninges and pericranium as_ the 
principal seats of headache. 

It is interesting to note that Galen distinguishes external 
headache from “internal pain by the fact that the internal pain 
spreads to the roots of the eves (that is, the optic nerves), while 
the external one never does.” His explanation of this supposed 
difference is that the tunics of the eveballs are continuous with 
the cerebral meninges, such continuity facilitating transmission 
of the pain. This view was repeated, almost in Galen's own lan 
guage, by writers of the sixteenth, seventeenth and eighteenth 
centuries. Galen placed the pain, in some cases of migraine, in 
the temporal muscles. 


Willis (1621-1675), to whom medical science acknowledges 
a large indebtedness for fundamental knowledge in nervous anat 
omy and physiology, and who believed that pain depended upon 


a “convulsion or corrugation of the nerves,’ declares that the 
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parts affected by the pain of headache are “the two meninges and 
their various processes, the coats of the nerves, the pericranium 

and other thin skinny membranes, the fleshy panicle of the 
muscle, and, lastly, the skin itself.” 

Seller (quoted by Campbell) mentions an opinion that the 
brain is devoid of sensation during health, but capable of be 
coming sensitive under certain morbid conditions, the sensibility 
being independent of nerves and altogether sui generis. Heber 
den (1710-1801), in his Commentaries, declares that headaches 


appear to be seated in the brain itself 


Growers (1845-1915), master neurologist and ophthalmo 
scopist, made the interesting clinical observation that hemiplegia 
due to syphilitic thrombosis was very frequently (in one-half of 
his cases) preceded for days or even months by headache, and 


he remarks that the pain in these cases is “apparently in some 
av due to the arterial disease itself’; but he does not commit 


himself to the opinion that it is actually located in the arteries. 


\s already hinted, the importance of headache for the oph 


thalmologist lies in the fact that a large proportion of his patients 





come to him for relief from that particular symptom.  I[:stimates 
as to the percentage of cases of headache wholly or partly due 
to evestrain have varied from fifty to ninety or more. Headache 
is common even in voung children Many vears ago Treichler 
stated that one-third of the children attending school in France 
and Germany suttered from headache. 

Headaches attributed to evestrain are sometimes due to en- 
tirely different causes, and it is equally true that headaches at 
tributed to other factors are often relieved by correction of 
evestrain. Thus, eve physicians must be prepared to arrive at 
a preliminary decision as to whether the headache which the 
patient describes may be or probably is due to evestrain; but the 
eve physician must also know enough about other possible causes 
of headache to be able to suspect such causes either as acting 
independently and being responsible for a headache in which eye- 
strain has no part, or, perhaps more frequently, as conspiring 
with eyestrain to produce the symptomatic result. 

For it must not be forgotten that headache, like some other 
symptoms, is more likely to occur in the presence of several causes 
than in the presence of only one cause. 


\ttempts are often made to decide whether or not we are 


dealing with an evestrain headache by its location or by the time 
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of day at which the headache occurs. As very characteristic of 
evestrain we include especially frontal and parietal headache on 
an ache occurring in and around the eveball itself. But occipital 
and nuchal pains are frequently symptoms of evestrain, and, 
at times, evestrain leads the patient to complain of pain as low 
down as between the shoulder blades, which, of course, can 


hardly be thought of as a headache and vet ts closely related to it 


Usually headache is most typically attributable to evestrain 
when it comes on during close use of the eves, or during such 
distant use of the eves as in driving, looking out of a train window, 
or watching a theatrical performance. A child may develop head 
ache after an hour or two in school and especially during classes 


which demand close use oft the eves 


If a headache is experienced on rising in the morning, ot 
even during the night, we are a litthe more apt to be skeptical 
as to its ocular relationship. Yet many of us have seen patients 
in whom nocturnal or early morning headache was definitely 
traceable to strain put upon the eves during the late hours of 


the previous day. 


The oculist and the otolaryngologist often play a sort of 
game of “I spy,” in which now one scores and now the other. 
The patient who has been fitted with several pairs of glasses, 
all pretty much alike, may some day drop in on his oculist with 
the remark, “Dr. Rhino cured my headache right off by washing 
out my antrum.” <A week later, the oculist may score by giving 
prompt relief to a patient who has been subjected to nasal packs 
for a month or so. The great principle of the game, if you play 
it warily, is to preserve an open mind, and to know a good deal 


about the other fellow’s specialty as well as your own 


Another specialty with which the ophthalmologist needs to 
have distinctly more than a nodding acquaintance is that of 
the neurologist. (Otherwise, he might make the mistake of as 
suming that an encephalitis developing after German measles 
was merely an indication for prescribing glasses. It is significant 
that some of the greatest writers on ophthalmoscopy have been 
neurologists, and it is a pity that not every ophthalmologist’s 
training has included at least several months in a neurological 
clinic or hospital. 


The need of at least a vear of intimate contact with the 


practice of general medicine before entering the restricted field 
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of ophthalmology becomes more evident when we remember 
that the ophthalmologist may be the first physician consulted by 
a patient who is suffering from nephritis or intracranial tumor 
or one of the slower forms of meningitis. In a patient who has 
been under treatment for tuberculosis it is not always easy to 
arrive at a downright conclusion whether headache is due to gen 
eral toxemia, evestrain, or a meningeal complication. A patient’s 
cerebral arteriosclerosis may have more — or less — to do with his 


discomfort than does the inadequacy of his retractive correction. 


It is a very essential commonplace to say that we are often 
called upon to treat the patient rather than his svmptoms. Head 
ache may arise purely from general fatigue, although even more 
frequently from general fatigue in combination with evestrain. 
It may not be amiss here to remind non-ophthalmologists that 
excellent vision does not demonstrate freedom from evestrain, 
since the worst sufferers trom headache often show so-called 
normal visual acuity without glasses and are relieved by a hy 


h does not materially change 


peropr or astigmatic correction whi 
their visual power. 


(Quite commonly we are taught that the myopic or short 


sighted patient does not experience headache There 1s some 
truth in this, but also some error. | have found a number of 
slightly myopic patients whose headaches were relieved upon 


correction of the myopia. | have no completely satisfactory ex 
planation for this manifestation. In the presence of a low myopia 
affecting equally both eves, use of the accommodation can hardly 
be a factor. But many of these patients resort to contraction 
of the muscles of the evelids in the attempt to sharpen distant 
vision, and this [| believe explains the headache or other symp 
toms of strain which they experience \ myopic patient may, 
of course, be subjected to eyestrain if his two eves are unequal 


in focus or if the myopia is complicated by appreciable astigmatism. 


The refractionist who habitually undercorrects hyperopia 
needs to be reminded that many headache victims can only obtain 
relief by patiently learning to wear a full correction, and that 
the full correction, even as found under cycloplegia, is most em 
phatically called for in this type of patient. 

Headaches and some more remote symptoms of evestrain 
bring us into the interesting field of referred pain. <A patient 


with uncorrected hyperopia or astigmatism, or with an improper 


correction, may be subject to frequent attacks of so-called “in- 








102 WILLIAM H. CRISP 


digestion’’ — nausea and even vomiting, often but not always in 
association with headache. Other referred or retlex symptoms 
which may occur in association with headache or may occur inde 
pendently are dizziness, loss of the power of concentration, and 
various queer head sensations which each patient describes in 
his own peculiar way. 


As Tilley has reminded us (British Medical Journal, 1933, 
volume 1, page 549), nerve sensations affecting the face and 
scalp are reflected into the gasserian ganglion and the pons, to 
be further distributed over an extensive area of brain stem from 
the level of the corpora quadrigemina to the upper cervical region 
of the spinal cord; and these nerve impulses find numerous 
interrelationships with the nuclei of origin of all the other cranial 
nerves. It must be equally true that nerve impulses from these 
remote regions are occasionally reflected to the head The intet 
relationship between the head and face and the digestive ap 
paratus is particularly intimate, because the sensory root of the 
fifth nerve lies in close approximation to the root of the vagus 
nerve in the floor of the fourth ventricle. 


Headache as a symptom arising from disease of the nasal 


accessory sinuses has already been dealt with by Dr. Vail. In 
the interpretation of headache, the importance of the nasal sinuses 


for the ophthalmologist lies in the facts that they may produce 


tf 


headache, that they may even produce a headache which simulate 
ocular headache, that a headache thought to be due to the sinuses 
may actually be ocular, and that both the eve and the nasal 


sinuses may share the responsibility for headache. 


When the ophthalmologist has done his best in the correction 
of a refractive error which seems important, the patient’s failure 
to obtain relief may be due to faulty habits in reading. In many 
patients, excessively rapid reading is productive of cerebral 
fatigue which may translate itself into general exhaustion and 
inhibition of digestive function. In children, a sincere attempt 
to study home work in the evening in spite of distraction by the 
radio and other disturbances may cause headache and brain fag 
besides interfering with the intellectual results. On the other 
hand, steady deliberate work without distractions is not infre 
quently followed by a sense of restfulness and mental repose. 
The range or angle at which the book is placed before the eves, 


the relative height of the patient and of the table or desk upon 


which a book is placed or writing 1s carried on, the question 
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whether study or reading too promptly follows ingestion of a 


heavy meal, may all have to be considered as supplemental factors. 


Headache may arise from irregularities in diet or disorders 
if digestion In this connection we may. find ourselves con 
ronted with problems relating to chronic gastrointestinal dis 
ease, of excessive intake of food, of allergic reactions, or of 
muscellaneous chetetu indiscretions The question whether the 


vatient partakes injuriously of alcohol or tobacco must not be 
| 


every physician, including the eve physician, must remember 
¢ Importance of fatigue in producing digestive disturbances 


n his classical observations on the stomach of Alexis St. Martin 


lie o ] 4 re r ] » ] ] ; . - 
hrough a traumatic fistula, Beaumont records that in tear, 
anger, o1 whatever depresses 1 disturbs the nervous svstem, the 
villous coat of the stomach becomes sometimes red and dry, 


at other times pale and moist, and loses its smooth and healthy 


appearance the secretions become vitiated, greatly diminished, 
or entirely suppressed.” On the other hand a regurgitation of 
Inle ito the stomach was precipitated when St. Martin became 
very ang \lvarez suggests that just as sensitive persons blanch 


and blush externally, so also they may perhaps blanch and blush 


Many essays, and a few more extensive monographs, have 
been written on the subject of headache Some of these have 
assembled interesting examples of the influence of headache upon 


the careers of scientists, artists, and distinguished authors 


it seems probabl that Charles Darwin was a victim of 


uncorrected evestrain, although the exhaustion w 


ich he experi 
enced after facing an audience mav have been largely emotional. 

Sir Isaac Newton was compelled by headache to abandon 
his laborious studies on the theory of lunar irregularities; and 


e states that “his head had never ached but when studving that 





subject” (quoted in a monograph by Wright on headache). In 
this case the pain may have been due merely to excessive use of 


a brain which was threatened with disease. 


One of the most famous of english literary critics of the 
last century, and perhaps the greatest student of the Renaissance 
period of Italian art, was John Addington Symonds the younger, 


clearly a victim of chronic tuberculosis, and ultimately dying 


from the complications of that disease, who suffered greatly from 
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headache and other symptoms in which eyestrain probably played 
an important part. He is the subject of one of George M. Gould’s 
“Biographic Clinics.””. Gould, who indignantly rejected the title 
of “crank,” shows his usual extravagance of viewpoint by attrib 


uting Symonds’ tuberculosis to his evestrain. 


It may be that the younger Svmonds’ headaches, which were 
treated for some time by his father, John Addington Symonds, 
Sr., had something to do with the fact that the latter selected 
headache as the subject of an excellent monograph which he 
delivered before the Royal College of Physicians as the Gulstonian 
Lecture for 1858 ( Medical Times and Gazette, 1858, volume 16) 
Perhaps the elder Symonds has his son’s obstinate affliction in 
mind when he says: “Put all the breast-pains, stomach-pains 
and colic-pains together, and you do not make such an aggregate 
of suffering as is furnished by headache”; and again when he 
describes the common headache as “that torment to the individual 
and pest of society, which so often interrupts the daily occupa 
tion, spoils the arrangements of social life, and drives the sufferer 
to the domestic medicine chest, and thence to the family prac 
titioner and the medical celebrities of the day; while but too often, 
from their baffled science and art, the patient thes frantic with 
disappointment to a series of quackeries, ending in greater dis 
appointment, because beginning with more extravagant expec 
tation.”” He mentions two cases in which headache was relieved 
by removal of teeth. Probably he again had his son in mind 
when he described nervous headaches as occurring in “persons 
of very lively emotions and delicate sensibility... among those 
who have the esthetical and imaginative elements highly devel 
oped, .. . the frequent accompaniment and curse of high intel 
lectual endowments,” especially “when the functional activity 
of the brain, whether in perception, emotion, or intellect, is dis 
proportionate to the organic vigour of the rest of the body.” 

There can be no question that many lives have been ruined 
by manifestations of uncorrected evestrain, especially in the 
form of headache. Too often this fact is overlooked by careless 
refractionists. George M. Gould, on the other hand, allowed 
himself to be carried away by an excess of enthusiasm. In his 
Biographic Clinics (published over a period of seven years) he 


traced to evestrain, frequently with headache as a leading symp- 


tom, the ill health of De Quincey, Carlyle, Charles Darwin, Thomas 
Huxley, Robert Browning, John Addington Symonds, George 
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Ikhiot, Herbert) Spencer, John Greenleaf Whittier, Hippolyte 


Paine, Honore de Balzac, Tchaikovsky, Flaubert, Jonathan Swift, 


and others Phese essavs are readable and suggestive, but must 
re accepte vith the proverbial grain of salt 


It was Gould who at first estimated that ninety to ninety-five 
pel cent of Cases ot migrame were due to evestraln and correctable 


vith glasses, and who subsequently raised this estimate to ninety 


\s regards migraine, a wiser conclusion is represented by 
he opinion of a group of leaders in refraction, quoted by Gould, 
who assented to the tollowing “LT believe vat sick headache 


] ] 


often depends on evestrain, and | | 


have known cases that were 
cured by ocular treatment 

When every possible consideration as to etiology has been 
explored and every therapeutic measure tried, it is likely that 
as regards many of its victims migraine will still remain a mystery, 
will still present unconquerable barriers. In the words of Criteh 
lev and Ferguson (The Lancet, 1933, volume 1, pp. 123 and 1&2), 
migraine “has been the happy hunting ground of the theorist, 
and the problem has been attacked by representatives of all 
branches of medicine. Each in turn has discovered in migraine 
phenomena pertaining to his own specialty; each in turn has hit 
upon the true nature of the malady; in turn, each has found 


the infallible remedy.” 


The ophthalmic physician must at all times be willing to 
cooperate to the utmost in the attempt to relieve the migraine 
subject: but he must also recognize that the cause may lie in 


other fields than his own, and that cure may be impossible. 


Whereas migraine is ordinarily regarded as “a paroxysmal 
affection comprising severe unilateral headache, preceded by vis 
ual phenomena and followed by nausea and vomiting,” Critchley 
and Ferguson argue that any one or even any two of these class 
ical symptoms may be absent and the diagnosis of migraine still 
hold ror 1, Thus, according to these authors, the essential dis- 
order may be manifested solely by the disturbance of vision 
(zig-zag vision, scintillating scotoma, teichopsia), by the occur- 
rence of paroxysmal headache, or by nausea and vomiting. Usually 


unilateral, the headache may lack this characteristic and_ still 


be migrainous 1n origin. 
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In recent years, an interesting addition to the possible causes 
of migraine, and also of other forms of headache, has been of 
fered by the allergists, and the possibility of allergy as a basis 
for the disorder must be frankly recognized by the progressive 
ophthalmologist. It may be true, as Critchley and Ferguson de 
clare, and as Alvarez is evidently also disposed to consider, that 
the case for the allergic nature of migraine has been overstated. 
Yet there is most convincing evidence that in some cases, at 
least, the migrainous attack is provoked by reaction to a foreign 
protein. 

Balyeat and Brittain (American Journal of the Medical 
Sciences, 1930, volume 180, page 212) go so far as to say that the 
exciting factor in migraine is probably always a specific sensitivity 
to one or more foreign proteins, although there may be many 
predisposing factors. 

In its bearing on the complexity of the problem of allergic 
migraine, the following comment by Balveat and Brittain seems 
worthy of reproduction here: “Practically all investigators give 
heredity as the most potent factor in the production of migraine. 
It need not be assumed, as is frequently believed, that the hered 
itary factor must be migraine itself... .. It is only one of a num 
ber of symptom complexes which are metamorphosed in passing 
from parent to offspring and arise in different forms in different 
members of a family. For example, tive children in one family 
might be specifically sensitive to wheat. From such a sensitivity 
asthmatic symptoms might appear in the first child, eczema in 
the second, hay fever in the third, urticaria in the fourth, and 
migraine in the fifth... .. The tvpe of sensitivity from which the 
antecedent suffers has no relation to the type the descendent 
may have.” In the series of migraine patients studied by Balveat 
and Brittain, a positive family history of allergy was elicited 
in forty-seven, or 85.4 per cent, while there was a family history 
of migraine in only twenty-five, or 45.4 per cent. 

Rowe (California and Western Medicine, 1930, volume 33, 
page 785), who feels that every case of migraine should be 
studied with the possibility of food allergy in mind, makes the 
following observations: “Many discussions of migraine, even 
today, lay most emphasis on neurosis as a cause. It is true that 
many of these sufferers are introspective, analytical, and neurotic. 
This is due in large measure, however, to their continued effort 


at self-help since all types of medical treatment have been of 


little benefit in the past.” 
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Rowe believes that migraine resulting from food allergy 
is “due to a localized swelling or vascular spasm in the brain. 
Pain in some cases in the literature,” he says, “has been so severe 
as to suggest brain tumor, and exploration has revealed angio- 
neurotic edema of the brain itself... . . Such localized edemas 
would explain the transient amblyopia, aphasia, paresis, or par- 
esthesia which have been described as complications of migraine 
for many decades.” 

Unfortunately, investigation as to substances to which the 
patient is allergic is expensive and often lacks finality In addi 
tion to the relatively simple scratch tests, intradermal and patch 
tests and the use of elimination diets are recommended. Cuoting 
from Hinnant (Cleveland Clinic Quarterly, 1935, volume 2, page 
71 “Probably the laboratory procedure of greatest value in 
cases of food allergy is the leucopenic index of Vaughan which 
is based on the principle of hemoclastic crisis as pointed out by 
Widal, Abrami and Jancovesco in 1920. The ingestion of foods 
in normal patients produces a mild leucocytosis. In patients with 
food allergy, the ingestion of foods to which the patient 1s sen 
sitive produces a marked leucopenia. Through this simple lab 
oratory procedure, offending foods have been discovered when 
skin tests, elimination diets, and the food diary have failed. In 
the experience of Vaughan and other workers, this test has been 
from 90 to 100 per cent acc urate.” 

\lthough nervous headaches may occur in people whom we 
do not ordinarily regard as nervous, the victims are often of 
the type which expends nerve energy excessively in the course of 
the routine of even a normal day. 

When we talk of emotions and their disturbing intluence 
upon bodily functions, we are a little too apt to think exclusively 
of the major and more obvious emotions of anger, fear, grief, 
or even Jo\ But many excellent people, in the course of an 
ordinary psychologic day, go through a multitude of petty emo 
tional upsets irritation over what someone else or even the 
individual himself has done, humiliating incidents hardly recog 
nized as such at the moment and later forgotten, disappointment, 
eagerness, apprehension, a sense of the irksomeness of duties 
uncompleted, perplexity, suspense, the tension of responsibility, 
difficulty of concentration in the presence of distractions. It may 
he said that some persons live almost continually in a state of 


suppressed excitement, and the possibilities for resulting fatigue 


of the whole nervous system are readily understood. 
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The inveterate kindliness of Dr. Oliver Wendell Holmes, 
displaved alike in his miscellaneous writings and in his medical 
essays, stands in contrast with his frank recognition of the type 
of hopeless patient described in the following quotation from 
his valedictory address, in 1871, to the graduating class of Belle 
vue Hospital College: “What I call a good patient is one who, 
having found a good physician, sticks to him till he dies. But 
there are many very good people who are not what | call good 
patients. I was once requested to call on a lady suffering from 
nervous and other symptoms. It came out in the preliminary 
conversational skirmish, half medical, half social, that | was th 
twenty-sixth member of the faculty into whose arms, profession 
ally speaking, she had successively thrown herself. Not being 
a believer in such a rapid rotation of scientific crops, | gently 
deposited the burden, commending it to the care of number 
twenty-seven, and him, whoever he might be, to the care of 
Heaven.” 

In conclusion, it may be said that, while the ophthalmologist 


must neither belittle nor neglect his own possibilities for help 


fulness, and must at the same time recognize the variety of 
possibilities of cooperation by other physicians, he must in the 
end be also ready to accept the fact that there are patients who 
cannot be cured, because it is impossible to obtain their coopera 
tion, either from lack of will or from sheer lack of the necessary 


mental balance in the patient himself. 
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Or act human experiences, pain has perhaps the greatest reality, 


~ 
1 
} 


and even superticial observation connects it with anatomic changes. 


It is the purpose of this paper to mquire into the anatomic sub 


stratum of pain in the head region Included here are the fairly 
localized pains of neuralgia and neuritis and the more diffuse 
pains, retlex in character, usually termed “headache.” Pain in 


the head, accordingly, may be considered as arising in two gen 


eral wavs: (1) from direct irritation of sensory nerves trans 
mitting pain impulses; (2) as reflex pains arising from an irri 
tation somewhere else in the body. The sensory components of 


lw Cramal nerves are first considered 


Phe olfactory nerve, so far as is known, is concerned only 
with the special sense of smell. Care is taken to test this nerve 
clinically with aromatic substances such as oil of wintergreen 
or peppermint and not with irritating substances such as am 
monia which would cause pain through irritation of that portion 
of the mucous membrane innervated by the trigeminal nerve. 

Phe optic nerve, similarly, is concerned only with the special 
sense of vision Pain arising from unusually strong visual 
stimuli is of the reflex type. The sheath of the optic nerve is 
innervated from filaments of the trigeminal nerve and may, when 
irritated, give rise to local pain. Occipital and frontal pain 
associated with refractive error is retlex in character with a 
referring of the pain to the trigeminal fibers of the dura mater 


in these areas. Occipital pain often occurs in cases where the 
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patient strains the posterior neck muscles in compensating for 
diplopia ; here the pain arises within the muscles themselves. 

The eve muscle nerves, oculomotor, trochlear and abducens, 
have sensory components and the probability of local pain arising 
in their fibers is strongly present. The sensory fibers are surely 
proprioceptive, but evidence exists by analogy with nerves to 
muscles elsewhere in the body, that they also carry deep pain 
sense. Sensory ganglion cells associated with the oculomotor 
and abducens nerves were first noticed by Thomsen! in 1887, 
and confirmed by Nicholson? in 1924, while the sensory nature 
was further substantiated by the work of Sherrington and Tozet 
It is altogether possible to have local pain in the external eve 
muscles from fatigue arising from refractive error, overwork, 
or strain from any cause. In addition, of course, more diffuse 
headache of a retlex tvpe may occur. The central representation 
of this afferent system includes the mesencephalic root and nu 
cleus of the trigeminal nerve for proprioceptive sensation and 
possibly the main sensory nucleus of the trigeminal for pain 
sensation. 

The trigeminal nerve is perhaps the most important of the 
sensory nerves of the head and an understanding of its distri 
bution and characteristics is essential to an anatomic analysis 
of head pain. It is a common error, however, to associate all 
varieties of neuralgic pain over the anterior part of the head with 
this nerve: in this matter much chagrin has been caused to the 
physician by the persistence of pain in some cases after com 
plete evulsion of the trigeminal root from the brain stem. Through 
its three divisions and their numerous important branches and 
connections it is a frequent source of direct painful irritation 
In addition, it is the site of numerous pains which are reflex in 
character. 

The ophthalmic nerve through its branches may be respon 
sible for pain in the dura mater of the tentorium of the cerebellum, 
the region of the upper eyelid and lacrimal gland, the inner and 
lower part of the forehead, the frontal sinus, and the scalp 
and pericranium as far as the occipital bone. Further possibilities 
arise from the innervation of the ciliary ganglion and from its 
sensory supply to the muscles of the iris, ciliary muscle and 
cornea. 

The maxillary nerve through its branches transmits pain 
impulses from the dura mater of the middle cranial fossa, the 


skin of the anterior temporal region, conjunctive and skin of 
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the lower eyelid, skin of the side of the face, anterior portion 
of the skin over the cheek, the mucous membrane and skin of 
the upper lip, as well as from the upper teeth. The spheno 
palatine ganglion, associated with this nerve, presents an anatomic 
factor of special interest. Through this ganglion pass sensory 
fibers from the maxillary nerve and thoracolumbar sympatheti 
fibers of the deep petrosal nerve from the carotid plexus, while 
cramiosacral (vagal) sympathetic fibers from the facial cranial 
nerve (transmitted by the greater superficial petrosal nerve) 
synapse with the intrinsic cells of the ganglion. Before entrance 
into the ganglion the two petrosal nerves, carrying contrasting 
sympathetic motor impulses, fuse to form the vidian nerve. The 
sphenopalatine ganglion transmits trigeminal pain fibers to the 
sphenoid and posterior ethmoid cells, the periosteum of the occi 
put, the mucous membranes of the posterior and superior part 
of the nasal fossa, the roof and septum of the nose, and the hard 
palate posterior to the incisor teeth 

The mandibular nerve opens up the possibility of pain in 
skin on the side of the head, the auricle, external acoustic 
meatus, the lower portion of the face and lower lip, mucous 
membranes of the mouth, tongue, the ethmoid cells, lower teeth 


and gums, the salivary glands, temporomandibular articulation, 


ind skin and sealp over the temporal region as far as the sagittal 
suture Phe dura mater in the general distribution of the middle 
meningeal artery, an area supplied by this nerve, is the most 
frequent localization of pain in migraine of the hemicranial type. 
The possibility of deep pain sensation arising from the muscles 
of mastication and other muscles supplied by the motor division 
of the trigeminal nerve must also be considered. Associated with 
he mandibular nerve are the otic and submanillarv ganglia. The 
otic ganglion, transmitting sensory fibers from this nerve, sym- 
pathetic motor fibers from the plexus about the middle meningeal 
artery, and cramiosacral svmpathetic fibers from the lesser super- 
ficial petrosal nerve of the glossopharyngeal, destined for the 
parotid gland; and the submanillary ganglion, transmitting sen- 
sory fibers from the mandibular nerve, parasympathetic fibers 
from the facial nerve and sympathetic fibers from the plexus 
surrounding the facial artery, to the sublingual and submanillary 
glands, present possibilities of painful afferent stimulation anal 
ogous to those presented by the sphenopalatine ganglion. 


In rare instances, pain may be set up by direct irritation 


of the main sensory nucleus and the descending root and nucleus 
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of the trigeminal nerve in the pons and medulla. In all cases 
of trigeminal neuralgia this possibility. requires consideration 
and indicates the necessity tor a complete neurological eXam 
ination, since a lesion of the brain stem will produce characteristi 
neighborhood signs indicative of its central localization. Spiller’ 
discusses this phenomenon in a case of syringomyelia. Weisen 
burg and Stack? discuss similar phenomena in a case of tuber 
culoma of the pons. Localized meningitis at the base ot 


1 1 


brain in the region of the trigeminal root, tumors and. othe: 


pathological involvements in this area, and tortuosity of the basilas 


he SCTISOTY row 


artery sufficiently marked to cause pressure on t 
may all give rise to severe pains in the distribution of the 
geminal nerve. 

The seventh cranial or facial nerve transmits special sens: 
tion of taste from the anterior two-thirds of the tongue, secret 


fibers as just noted to the submaxillary and sublingual glands, 


and motor fibers to the muscles of expression. The transmission 
of deep pain sensibility over the so called motor division of S 
nerve has been demonstrated by the work of Loval Davis Phi 


possibility of pain arising in this nerve is readily overlook 
As a result of experimental work on animals and an analysis of 
clinical cases in which the trigeminal intluences were removed 


mitact et ) 


by neurectomy Davis demonstrated the presence of 
pressure pain sensibility, and showed that the cells of origin ot 
these pain fibers lie among the cells of the geniculate ganghon 
It is important, therefore, in the analysis of neuralgia of 
face to include among the possibilities pain arising trom the 
facial nerve. 

The eighth cranial nerve presents two special sensory tun 
tions, the special sense of hearing and special proprioceptive sense 
So far as is known no pain sensation is transmitted over the 
auditory or vestibular nerves, however, unusual irritation ot 
the acoustic or of the vestibular end organs is capable of produ 
ing reflex pains. 

The glossopharyngeal nerve contains visceral atterent fibers 
Some of these synapse with cells of the otic ganglion and proceed 
to the parotid gland. Others proceed to the mucous membranes 
of the middle ear, fauces, tongue, and pharynx; pain may aris 
directly from this system. Associated with the glossopharyngeal 
nerve is the superior ganglion and the petrosal ganglion. Some 
fibers emerging from the petrosal ganglion form the smallet 


superficial petrosal nerve which transmits sensory impulses and 
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some cramosacral impulses to the otic ganglon. Other fibers 
intermingle with those of vagus to supply the tongue and pharyns 


Phe Vavus nerve distribute S SCHSOT\ tily rs to the muscles of 
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special sensation, while incapable of producing local pain, art 
capable of producing retlex pain in some associated areas of the 
read Characterist pains, accordingly, occur with disturbances 


of the optic, olfactory, vestibular, acoustic and gustatory nerves 
Phe general nature of retlex pain mav be brietly noted. Henry 


Head’ states the general law: “When a painful stimulus is ap 


plied to a part of low sensibility in close central connection wit 


a part of much greater sensibility, the pain produced is felt. in 


~ | 


the part of higher sensibility.” A distinetion must be made be 
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tween referred pain as understood in this general conception of 
Head wherein a pain may be perceived in another portion of the 
body without changes in the musculature or in the caliber of 
the blood vessel walls, and retles pains of another type which 
appear to be associated with such changes. Head's observation 
yields a basis for the association of various headaches with 
pathological changes in the thoracic and abdominal viscera, thus, 
painful stimulation flowing into the six upper thoracic segments 
tends to give headache in the nasofrontal area; the seventh thor 
aci¢c segment (which corresponds to a visceral disorder at the 
base of the lungs, the upper portion of the stomach, the left 
side of the heart including the mitral region) vields a temporal 
headache: the eighth thoracic segment is associated with head 
ache in the anteroparietal area: the ninth thoracie segment, the 
parietal area; and the tenth thoracic se gment, the occipital area 
In general, Head sums up the matter: “The higher up the at 
fected portion of the trunk, the more anterior the affected zone 
of the head.” 

The exact anatomical mechanism and pathways concerned 
here cannot be stated with exactness. [1 may be called to mind, 
however, that afferent fibers from the viscera accompany. the 
vagus nerve to the medulla and that connecting pathways asso 
ciate this sensory system with the trigeminal so that an anatomi 
ground-work does exist for the radiation of pain, arising from 
pathologic states elsewhere in the body, into detinite portions of 
the distribution of the trigeminal nerve in the head 

Reflex pain associated with changes of the vascular caliber 
may next be considered. It is generally held, though opinion 
to the contrary exists, that the constriction of a blood vessel 
itself does not set up pain. The stimulation of nerve ends by 
anoxemia resulting from constriction js held by some to be re 
sponsible for the pain. Whatever the final explanation, it is 
certainly true that vasoconstriction is associated with pain. With 
intense dilatation of the blood vessels, likewise, pain results: 
this is similar to the pain caused by distension of any other viscus 
and appears to be due to direct stimulation of sensory endings. 
The intense headache associated with brain tumor and with other 
pathologic states accompanied by increased intracranial tension 
are best explained by stretching irritation of the sensory nerve 
endings in the dura mater. Some light is thrown on the mechan 
ism of migraine by these considerations. Lumbar puncture done 


during the attack of migraine shows no consistent change of 
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the cerebrospinal Huid pressure. [-xamination of the eve grounds 
im some instances has shown a spasm of the retinal arteries. Ob 
servation at the time of craniotomy has shown arterial contraction. 
It appears most likely that the best working hypothesis of the 
migraine attack assumes an alteration of vascular caliber or a 
sequence of such alterations. The hemicrania of the migraine 
attack lends itself to explanation by alteration of the caliber of 
the middle meningeal artery, the scotomata with alteration 
of the retinal artery Phe brilhant work of Cobb and his asso 
clates® has demonstrated the presence of vasomotor fibers to 
the meningeal and cerebral vessels The pharmacologists have 
for many vears noted that vasomotor dilator drugs, such as 
amvl-nitrite and glycerol-trinitrite, may produce a severe throb 
¢ headache. The studies of Pool and Nason’ with ergotamine 
tartrate show a constant constriction of the arteries of the dura 


mater when the drug was used, while the effects on the pial 


arteries are inconstant Riley!’ and many others have held the 
theory that arterial spasm may be the important factor in the mi 


graine attack. Whether there is a vasoconstriction or vasodilata 
tion or a sequence of the two, it seems certain that the migraine 
attack is associated with alteration of the caliber of the meningeal 


and, occasionally, the cerebral vessels. 


In headaches associated with high blood pressure, several 
factors already mentioned may enter: retlex headache of cardiac 
origin, increased intracranial tension or cerebral edema with 
stretching of the dura mater, and local vascular retlexes asso 
ciated with arteriosclerotic changes 


1 


Phere remains to be considered headaches associated with 
psvchoneurosis. These headaches tend to occur in the frontal 
or occipital areas, sometimes in both. When a complete exam 
ination is made of such an individual there is usually found, in 
addition to many signs of autonomic imbalance, generalized in 
creased tonicity of muscles. An explanation of many of these 
headaches may be found in a strong, painful contraction of the 
occipito-frontalis muscle. When one considers that this muscle 
is part of a system for the expression of emotional states it 
can readily be seen how it may be thrown into a state of con 
traction by prolonged anxiety, intense fear or depression. Other 
neurotic headaches involve changes in the caliber of the blood 
vessels. The anatomic mechanism in these latter cases is capable 
of formulation. The underlying emotional state involves a con 


scious perception implicating the cerebral cortex. Pathways from 
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here descend to the hypothalamic area where centers dominating 
the sympathetic and parasympathetic systems are located and 
where patterns of the external expression of emotion, both vis 
ceral and somatic, are determined. As a result, therefore, of 
emotional conflict, widespread muscle tension and specific cranio 
sacral and thorocolumbar phenomena occur, including vasculat 


changes in the head resulting in associated headaches. 


Conclusion 
The difficulty in attempting a clinical classification of head 
ache is recognized and there has been suggested here an approach 
to routine study of a clinical case by means of fundamental 


neuroanatomical pathways and mechanisms. 
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\ ARBOL 
| ts well established that. the interruption of the s mpathets 
fibers to the upper and lower extremities in man brings about an 
mcrease mn the ( irculation ot blood to the respective part. It has 


been assumed that the same result will be obtained if the svm 


pathetic supply to the choroidal vessels is interrupted. This has 
been applied in retinitis pigmentosa. However, resection of the 
superior cervical sympathetic ganglia has not given the results 
hoped for \ more recent application of surgery to the svmpa 


thetic nervous system is section of the splanchnic nerves and 


lower dorsal sympathetic chain for hypertension From an oph 


thalmological as well as trom the general medical point of \ 


\ 
4 , 


he results in some cases are very surprising 


‘ 


Various methods have been tried in different clinics to per 
manently reduce high blood pressure. These include Operations 
directed to the adrenal gland as the chief source of a vasopressure 
| 


Sul 


stance and have consisted either in division of the nerves 
close to the adrenal or in resection of a portion of each adrenal 
or extirpation of one gland. Permanent results have been dis- 
appointing following these procedures. Other operations have 


been directed against the sympathetic nervous system, Adson! 


From the Department of Ophthalmic Surgery, University of Michigan, 
Ann Arbor 
From the Department of Neurosurgery, University of Michigan, Ann 
\rbor 

1. Adson, A. W Valignant Hypertension, J|.A.M.A. 102:1115) (April) 


1934 
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having sectioned the anterior roots from the sixth dorsal to th 
second lumbar and Craig? sectioned the splanchnies below the dia 
phragm, together with the rami from the first and second lumbar 
ganglia. In the neurosurgical clinic at the University Hospital, 
a somewhat different approach has been used and we feel that 
the results, on the whole, indicate that this is the best procedure 
The operation consists in resection of the greater and. lesser 
splanchnic nerves and of the lower dorsal sympathetic chain, in 
cluding the 10th, 11th. and 12th ganglia, through a supra-diaphrag 
matic approach, after resection of ; t portion of the 11th rib. Th 
operation has always been performed bilater; lly. Three objects 
may be obtained by this procedure. First. and probably the most 
Important, is the relief of renal vasoconstriction. Richards? has 
shown that stimulating the splanchnic nerves increases the aortic 
blood pressure with subsequent impairment of kidney function 
Goldblatt? has maintained hypertension in dogs by producing 
constant renal vasoconstriction by means of clamps on the renal 
arteries. The results of our operations indicate that in a rathet 
high percentage of patients, renal vasoconstriction must have 
been an important factor in the disease. possibly the principal 
etiological factor, since relief of this vasoconstriction by splanchnic 
section has been followed not only by a permanent and often 
marked drop in blood pressure, but by marked improvement in 
kidney Pa ta 

The second object hoped for is the prevention ot eXCeSsive 
adrenalin secretion by preventing stimulation of the suprarenal 
glands from higher centers. Section of the splanchnics should 
eliminate excessive adrenalin secretion resulting from excitement, 
fear, anger, and physical exertion. While we do not believe that 
hypersecretion of the adrenals is the cause o f hypertension, it is 
probably an important factor in the sudden increases jn pressure 
noted under various stimuli. 

The third object is the production of a great vascular bed 
incapable of vasoconstriction. Section of the splanchnic nerves 
should prevent vasomotor spasm in the stomach. small intestine, 
liver, spleen, and kidneys, no matter what outside stimul; might 


Zz Craig, W. M.: Unilateral and Bilate ral Resection of the Major and 
Minor Splanchnic Nerves, Arch. Int. Med. 54:577 (Oct.) 1934 
3. Richards, A. N.: The Beaumont Foundation Lectures, Sec. No x. 


Williams & Wilkins Co. (Baltimore) p. 11, 1929 

+. Goldblatt, H., Lynch, J., Hanzol, R F., and Summerville, W. \W 
Studies on E rpe rimental Hypertension, J. Exp. Med. 59:347 (March 1) 
1934 
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bn acting This large vascular bed will, therefore, act as a2 


g 
satety valve and when peripheral vasoconstriction occurs, which 
under normal circumstances would greatly increase general vas 
cular pressure, the vessels of the abdomen will dilate still furthe: 
and the general blood pressure be kept at a lower level. 
Section of the splanchnic nerves and the lower dorsal svm 


pathetic chain apparently has no effect upon the general sympa 


thetic svstem, either directly or retlexly This would account 
for the failure to relieve fundus angiospasm in many of the 
patients. The fact that the angiospasm does disappear in some 
is dithcult to explain. We have no explanation for the improve 
nent, at times very striking, noted in the fundus following this 
operation tor hypertension, unless we assume that the actual 
cause of the vascular spasm has been inhibited or removed. There 
may be some chemical substance produced in the kidney as a 


result of the continued renal spasm which has an irritative action 


upon the autonomic svstem Diminution or absence of this 
chemical substance following splanchnic section would then ac 
count for the marked improvement noted in the fundus. How 
ever, such an assumption is entirely theoretical Phe same may 
ay said tor thre rehet ot edema and the absorption ot exudates 
oe sa ve ranidiy in ' bocad oss oe 
Which occurs even more rapidly in some patients in would bi 
suspected from the amount of improvement in blood pressure 
| pore Cl ( >t marked Pundadus changes including papillo 
edema, extensive retinal hemorrhages, cotton wool patches and 
li al 1 ne ‘ ] ] a «(6 ¢ } t? ind “Atign tO? ¢\s29° 
ipoid deposits has not been found a contraindication for opera 
tion In tact, some of the most brilhant results have been in 
patients showing these ocular. findings \t present, the onhy 
contraindications are advanced age, that 1s. patients over | ftv, 
‘ 
serious cardiac damage, and a high non-protein nitrogen in the 
blood Purely on theoretical grounds, we have not felt that 


patients over fifty offered as good a prognosis as those somewhat 
vounger. However, excellent results were obtained in one pa 
tient, age fifty-three. 

Bilateral resection of the greater and lesser splanchnic nerves 
and of the lower dorsal sympathetic chain has now been per 
formed in over 90 patients. All of these had systolic pressure 
of 200 or over. Many of these patients have not gone a suff 
cient length of time to enable us to draw definite conclusions. 
However, 42 patients have been operated upon a sufficient length 


of time, varying from 5 to 22 months, to give us a reasonable 


estimation of the post operative results. ()f these first 42, there 
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was an Operative mortality of 4.8 per cent, no improvement in 
12 per cent, slight improvement in 26 per cent, moderate improve 
ment in 24 per cent, marked improvement in 19 per cent, and 
apparently cured 14.4 per cent. Among those apparently cured 
were patients showing marked fundus changes. Their blood 
pressures have remained normal for many months and_ there 
has been a complete restoration of kidney function. Seventy 
five per cent of the patients had cerebral symptoms and 90 pet 


cent of these had relief of these svmptoms. 


The operative results are most inconsistent in that those 
patients who, from the presence of advanced retinitis, arterial 
sclerosis, impaired kidney function, etc., would be expected to be 
poor candidates for the splanchnic resection, 1n some cases have 
responded most satisfactorily. In the early stages of this opera 
tion it was expected that the fundus picture would offer us ou 
best criterion as to operabilitv. This idea was soon abandoned 
since our prognosis as taken from the fundus findings was as 
often wrong as right. In fact, three of the patients showing the 
most severe hypertensive neuroretinitis together with severe or 
ganic vascular changes gave the best responses to the operation, 


both visually and generally. 


Those patients showing no appreciable fall in their blood 
pressure, as a result of the splanchnic resection, were not im 
proved visually or objectively as far as the fundus findings wert 
concerned except in one instance. We are not able to account 
for the marked improvement which occurred here, but submit 
the case for the record: 

Female, age 44, having a pre-operative blood pressure of 
240/160, a vision of 6/12 in each eve, and a fairly normal kidney 
function (urinary concentration ability 1.033, urea clearance 
71 per cent). She presented a fundus picture of a severe hyper 
tensive neuroretinitis cé msisting of a disc edema of 2 1), markedly 
contracted and sclerotic arteries, diffuse marked retinal edema, 
macular star, and a moderate number of retinal hemorrhages 
Nine months after a bilateral splanchnic resection had been 
performed, there was no change in the blood pressure or kidney 
function, but the edema and hemorrhages in the fundi had dis 
appeared, the macular star was partly absorbed, and the vision 


improved to 6/6 + in each eve. 


The eighteen patients showing an appreciable drop in blood 


pressure were benefited ophthalmoscopically in only three in 








to 
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stances No change in the character of the contracted retinal 
arteries was noted. In one there was no change in vision, but 
the edema of the disc and retina was markedly less and the 
lipoids nearly all absorbed fifteen months post operatively. The 


other two cases presented marked improvement in vision, but in 


he fundus 


1 
{ 


only one of these was there any appreciable change in t 
picture Phis latter patient will be described in detail and might 


considered as showing the vreatest improvement in this group: 


Nale. 33 Vears OTF Ave, having a blood pressure of 260) Wat 
a marked impairment of kidney function, (urinary concentration 
ability of 1.019, urea clearance 24 per cent), and a vision of 


1/60 OD and 3/60 OS, presented the fundus picture of severe 


hypertensive neuroretinitis consisting of moderate edema of 
the discs and early secondary optic atrophy, marked sclerosis 
with general and local contraction of the arteries and arterio 
venous nicking, and marked edema and scattered retinal lipoids. 
\ Inlateral splanchnic resection was performed and 17 months 
later the blood pressure had not risen above 180/140. the kidney 
function had returned to normal (urinary concentration ability 
1.029, urea clearance 93 per cent), the vision had improved to 


5/60 OD and 5/9 OS so that he could resume his occupation 
ve discs and retina had entirely 


th The retinal vessels 


lsappeared, leaving OI atrophy ot bo 
more sclerotic than previously This is a 


ly remarkable improvement and the patient would have been 


placed in the group of so-called cures were it not for his blood 
mess ‘ cl S too hig to le COS le ed ne 1} il 

eresting ( Tote that thre pore operative fund ot the 
oe eee pa ad | £ malia +1 ss ee 
Hive so-called) Cured cases Were those of mahgnant Vpertensive¢ 
neuroretinitis with choking in tv aad seas 
MCuULOT 1) s 1) OKMNY } VO Cases, MOdeTATCLV SECVE ( HnVpet 
ensive neuroretinitis in two and slight general and local angio 
spasm in the fifth. Post-operatively, it was not possible to follow 
the fundus changes in two of the latter cases to include them 1n 
this report. In the two malignant and one of the severe cases 


the exudates, hemorrhages, and edema disappeared and the vision, 


where reduced, was markedly improved. The angiospasm was 
apparently not relieved entirely since considerable and variable 
sclerosis was present. In fact, the sclerosis seemed to be more 
severe some months later than pre-operatively. A brief résumé 


of the above three cases will more adequately illustrate the 


fundus changes resulting from the splanchnic resection: 
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Case | Male, age 29.) Pre-operative blood pressure 260 
180. Kidney function impaired (concentration ability 1.014, 
urea clearance 105 per cent). Vision W.C. 6/60 each eve. 
Fundi: Dises swollen 2 1D, arteries showed generalized contrac 


tion with local angiospastic areas, slight sclerosis and some 
arteriovenous nicking, retina presented marked diffuse edema, 


Is and mac 


many hemorrhages of various types, scattered lipor 
ular star. A bilateral splanchnic resection was performed and 
twenty-seven months later the blood pressure had not risen 
above 134/78. The kidney function had returned to normal 
(concentration ability 1.030, urea clearance 117 per cent Phe 
vision had improved to 6/6——3 OD and 6/12 + 2 Os. Fundi 
showed only moderate arteriosclerosis with generalized contrac 
tion and moderate arteriovenous nicking. The retina showed 
no edema but gave evidence of the previous retinitis by the 


presence of ghal scarring and a few small lipords. 


CasE 2 Male, age 52.) Pre-operative blood pressure 260 
180. Kidney function impaired moderately (concentration abil 
itv 1023, urea clearance 70 per cent). Vision OD) 6/30, OS 
enucleated for secondary glaucoma following central retinal 
venous occlusion. Fundus: disc swollen 2 1), arteries generally 
contracted with local areas of angiospasm and moderate sclerosis, 
retina moderately and diffusely edematous with a marked numbet 
of hemorrhages and few lipoids. A bilateral splanchnic rese¢ 
tion was performed and when last seen seven months post 
operative the blood pressure was 166/108, the kidney function 
was improved but still subnormal (concentration ability 1.027 
urea clearance 75 per cent). The vision had improved to 6/6 
OD. The disc showed no edema or atrophy. Arteries were 
moderately sclerotic with generalized contraction and arterio 
venous nicking. Retina was negative aside from a few small 


lipoids. 


Case 3 Female, age 22. Pre-operative blood pressure 
280/190. Kidney function normal (concentration ability 1.033, 
urea clearance 87 per cent). Vision 6/6 each eve. Fund: 
Discs slightly edematous, and show one hemorrhagic area, ar 
teries show marked variation in caliber, generally contracted and 
questionably slightly sclerotic, moderate retinal edema containing 
a few cotton wool patches and hemorrhages. A bilateral splanch 


nic resection was performed and eleven months later the blood 


pressure had not again risen over 132/95. The kidney function 
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as still normal (concentration ability. 1.029, urea clearance &5 


UL l 
per cent). The vision was still 6/6 in each eve. Fundi: dises 
negative, arteries normal in size and uniform in caliber but show 
ing sheht sclerosis, retina normal aside from a tew glial streaks. 
COMM 
1 1 . 
MeSETIC( 1) } TCHISTLVe ( Ss S aly iVS OT se 1OuUuSs 
1 ‘ 1 
pore OST Signilicance lt S Nnererore pe il1V¢ | 1 W 
( rLIIZ¢ { erial COST CLIO} ( hy spasm iS tM ~P eCCUursol 
( ny Sta ( ( ~ na its ( ( SCV CTE Ct iplic iWons of 
wa iscular changes 

, 1 1 

( dre the most dithceult problems encountered in the study 
111 1 his se CS ¢ SCS Vas ou equent valail Vy Oo 
ere ClIWweel 1) OSpasi and ea | sc] SIS ¢ tiie ( nal 

( S The ( ie ould Loe expected to espond oa lowe 

1 lood press ‘ wl ilk ( latte woul C1 I nore ¢ 
icsSsS ( i ec] | ( te dene, t pic lisappe irance ( the 

s I 1’t 
9 2 , 1 ] 
retinitis after lowering of the blood pressure through splanchnic 
; : 1; ] +] ’ +] 7c ° ¢ 

resection would indicate that the ire. the visible signs © an 
ne1ospastt rathet than an arTrer1os¢ lerotr lesion \lost ot the 


cases observed were a combination of both: the organic vasculat 
changes being a by-product of the angiospasm. The more severe 
the visible sclerosis, the more ditheult was it to demonstrate areas 

localized angiospasm. If we agree that in the areas of long 
standing severe angiospasm, retinitis develops, then the localized 
areas of retinitis, consisting of edema and hemorrhages, must 
we recognized as being associated with local spasms of the retinal 
arteries even though masked by the sclerosis present In the 
more severe forms of retinitis consisting of general angiospasm, 
generalized edema of the disc and retina, retinal lipoids, hemor 
ages, cotton wool patches and hyperemia, a diagnosis of malig 
nant hypertension is usually made. This is accompanied by a 
prognosis for life of from 18 to 24 months. Two of the so-called 
cured cases and one of the improved cases in this series fall 
into this group and they are the only examples of malignant 
hypertension observed by us that have been benefited by any 
previous form of therapy 

That such apparent cure has occurred in this hitherto un 
benefited condition is of the utmost significance. The operation 
is directed towards the relief of angiospasm and is one step 


forward in our efforts to the discovery of the causes of the 


tendency to angiospasm itself. 
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SUMMARY 

1. Over ninety cases of essential hypertension having a blood 
pressure of over 200 were subjected to bilateral splanchni 
resection, 

2. A résumé of the history and rationale of the operation is 
discussed together with a statement regarding the physiology 
of the splanchnic nerves. 

3. The three objectives towards which the operative intet 
vention is directed are, first, the rehef of renal vasoconstriction ; 
second, the prevention of excessive adrenalin secretion by pre 
venting stimulation of the suprarenal glands from higher centers ; 
and third, the production of a great vascular bed incapable of 
vasoconstriction. 

4. No criterion as to operability has as vel been established 
A high non-protein nitrogen is a definite contraindication and 
individuals over fifty do not ordinarily respond well 

5. Thirty-six patients have been checked from five to twenty 
two months post-operatively. 

6. Five are symptom free and maintain a normal blood pres 
sure. Of these, two showed resolution of the fundus changes 
of malignant hypertension with marked improvement in vision 
One showed a resolution of an angiospastic retinitis Pwo 
cases in this group could not be followed ophthalmoscopically 

7. Kighteen cases showed an appreciable drop in blood pres 
sure with general symptomatic improvement, but in only thre 
of these cases were there signs of improvement in the fund 

8. The thirteen patients receiving no lowering in their blood 
pressure showed no improvement in either their fundus picture 
or vision except in one striking and unexplained instance wher 


both were markedly improved. 


DISCUSSION 


Dr. A. D. RuepeEMANN, Cleveland: The paper by Fralick 
is timely and well done. The results, however, should not be presented o1 
a percentage basis, because as they become more selective in their cases, 
more accurate in their ability to pick cases, the results will be better 
It is my contention that anything that offers a hope to the person with high 
blood pressure is of value because the present-day method of convictins 


a man to complete leisure and slow death as an alternative to work and 


rapid death is of little or no value, because the man works and dies — the 


man who knows how to take it leisurely does not have high blood pressure 
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\lv experience is similar to that of the authors’ in 


( Ir Crile, some years ago, started doing 


the 


lenervation operation for hypertension. The operation is 
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a series I equal 
SO called adrenal 


a major one He 


strips the adrenal nerve completely loose from the splanchnic system and in 


so doing denervates the adrenal gland, causing a 


apid 


1 t 


d pressure, which may last as long as six months 





emporary drop in 


Thirty of thes 


patients have beer operate 1 to date, most of them at the ills s request 
some at mine Phe physical results wet | trol tl wpoint 
| ently lowering the pressure The symptomati esults wer 
tter al many of the patient were 1 eved « the 1] ‘ n th 
t aL I es t change 
} ur 
i St l 1 ( i ) patients vy h ] la ene cra 
i splanchnic resect symptomatic results were bette ind 
tl | ( 1 ind rT hyst results finitely |x 
(Wb mt press cme re ed eVve ( S 
the s ilick ( ] ses | ii Hy 
SS | ( ( h resu Ss ¥ ( ett wh ‘ S 
v as 1 press er 200 mm. Hg. constitutes a 
‘ S sh S sO \ it that the istoli essure 1s 
| i ESPE t is high | surge or 
. e two essentials results, as ( itients \ 
| is ar cha es S¢ s SI S 1 | | yes 
| expel ce sil Ch th that 1 | k I us 
S Sicadimny 
sonally, | have uned « siderable aid shit . tions 
LITIA i ssels Het hages it Sci ( he Cal | 
s | ee hat the cay irics are 1 ‘ t h th ire 
he Cases which ¢ esuits om s { a ined 
es Calle Spastic Cases Phe Capi cs Ca stt ( s 1! ec! 
1 f te i d flow, typ flow, and later he 1 
number, flow, and width 
Before splanchnic resection, the finer vessels are tortuous, serpentine 


n character, have pigtail tortuositis, and the larger vessels show a peculiar 

S is the walls are heavy and twisted at certain points hese 

y ae moreso ' lt | eee Nieat iad 

i S re lost many mstances l S also ue tha Ss tients 

rere Was material difference the al irance f the capil S he t 
ind atte operatiol 

Xetinal or conjunctival hemorrhages are signs vascu egenera 

n of value to the surgeon before operation, as during opera the 

pressure is apt to mount and a cerebral accident take place which can bx 


avoided in most instances when the danger 1s known 


ue to conjunctival atrophy with a few straight 


having a constant running flow of blood and that d 


\ clear white sclera 


] 


ind Me 


» not 


is a definite contraindication to surgery Patients having 


conjunctival vessels are not benefited symptomatically n 


effect on the blood pressure or other physical sign 


arrow capillaries 
open with dionin 
such changes in 


r is there any 
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We have been using the conjunctiva as one would the histamine flat 
test on the arm. If the conjunctival vessels appear spastic or narrows 


a drop of dionin solution one-half per cent will give a reaction by which 


the vessels may be studied in regard to the number obliterated and = the 
number still tunctioning 

The flare on the arm and the conjunctival reaction are similar, but 
one can observe the latter and see the vessels dilate and observe the total 
number of capillaries present that would function if allowed 1 pel 

Because vascular, spasm and arteriosclerosis are difficult) in) son 
instances for one to differentiate | beheve we should use all the vessels 
and all the aids we can assembk Many more observations are essential 


before we know their diagnostic value 


Further, | believe more effort should be devoted to the nous sicte 
the svstem. This is not a negative system. It suffers the same toxic insults 
as does the arterial side. It frequently is affected first and the tortuositi 
are seen earlhiet even though the pressul s lower Hemorrhages are fe 
with the veins. In some instances, | have felt that. the bstruction w 
venous as the arterial side seemed full and the vessels ample 
Post surgically, a number of these patients have level ped 
venous engorgement, carly varicos s the legs ter 


Do not deny these patients surgery on your ability as a fundus diag 
nostician for some surgeon will operate and vou may sec hemorrhages 
edema, and lipoid infiltration disappear hke magi 

\s Fralick has pointed out, some of these patients are symptomatical 
helped, although the blood pressure is not lowered to any extent. The « 
dition of the vessel wall and the question whether any vascular degenet 
tion had affected the kidney and whether the changes were permanent 
not are very important 

The vascular system is still a great unknown field and, as ophthal 
mologists, we can take an active part in the progress of diagnosis 

This paper by Fralick is a step forward and more work sin 


character is necessary to carry the work on 


Dr. F. B. BhackMaAr, Columbus, Ga 1 would like to speak about the 
mechanism of this improvement that you have heard about today 

Dr. Fralick is apparently of the opinion that the dilatation following 
his operations improves the function of the suprarenal gland. | wonder 
if it may not be that this gland is exhausted and that by splanchnic 
denervation of the gland he allows this exhausted gland to build up again ? 

My reason for saying this is that | have been using adrenal cortex 
extract for these hypertensive cases. We started using this cortex extract 
for allergic patients. We came across some allergic patients in middle 
life who had high blood pressure, and we were afraid we might increas« 
the blood pressure, so we began using it in minute doses, gradually increas 
ing, for allergic symptoms. Their blood pressures began to fall instead 
of rise. Apparently, the blood pressures will come down to 120 and stay 


there. They don’t go any lower. 


I just want to suggest that difference of opinion 
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De. FE. M. JosepHson, New York 1 asked 


ason that [Dr. Blackmar ask 
| have reported in the 


o discuss this paper for 


ed to discuss it the mechanism 


literature the response of blood pressure to. the 
idrenal cortex. hormone, which he mentions It is a medical record ot 
ist March 

In my work with the adrenal cortex 


hormone, | have had occasion to 
respects this antagonism between the 


the adrenal medulla. Tf you will recall the bacteriology, you will recall 


adrenal cortex and 


the se hookup between the medulla and the sympathetic system 
Rather than support the hypothesis lr. Blackmar has enunciated here, 
\ 1 suggest that bv splanchnic resection, in all probability, the adrenal 
edullary tunction is cut dow1 
HH y PF. Wa Kochester, Mint The neurologic surgeons 
( ch ited a number of cases of hypertension 
, grees severit In the majority of the cases the technique 
: has been laminectomy and rh my of the anterior roots trom the 
| si the 2 mba \ certain number of splanchnic sympathe¢ 
eS ‘ ( | Very defimte reductions in blood pressurt 
} ‘ ‘ uned i? t\ th Cases 
‘ t the itients Ser 1 has there een any demonstrable 
th legre h Searle r sclerot lesions the retinal 
rte S | tier it ¢ spasn f a retinal arteriole was tound 
eciate ifter the | il possibly as a result « 
} ot general a thes 
<hizotor was med eight patients with retimitis of hyper 
ens rt yw 4+ (mal hypertension with edema of the disks). The 
tis was hang hree, improved in three, and cleared up in one 
O) patient died a tew davs postoperatively Three thers died withit 
‘ hs itt the 
I Was 1M ed welve iatients with retinitis hyper 
tens yy 3 tinit without lema the disks) The retinitis 
‘ \ Was It ‘ ! Ir, Was unchanged five, and re 
} t if Dw f these patients died withi 
hs ( erat he retimitis had timmy ed in these cases 
Rh t \ mi seven patients with sclerosis but without 
Fi The ss changes were nchang n these cases mut ret itis 
Ch n il t I vears alter ] iio! 
No essential change has en observed in the fundus picture of five 
itients on whom splanchnic sympathectomy was performed Three 
hese itients had re tis of hypertension, group 3, and two sclerosis only 
| the latte ‘ ld re itis was found to be present ten days atte 
he ( it 
Complete disappearance of the retinitis has occurred in three « 
twenty-three patients (13 per cent) and improvement of the retinitis 1 
¢ n (30 per cent) am not at all sure that these figures are highet 
than those obtained | 


ned by more conservative methods of treatment 
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ROENPGOENOGRAPHIC DIAGNOSIS OF 
RETINOBLASTOMA 


RAYMOND L. PFEIFFER, M.S., M.D 


NEW YORI 
Pik DIAGNO of retinoblastoma, or so-called glioma of the 
tina, is often made with some degree of mental reserve. Retino 


hlastomata may be closely simulated by other and benign condi 


ms, and certain differentiation 1s sometimes impossible. There 
e, any aid, however limited in application, which will distinguish 
e real from the pseudo-tumor should be of interest. 

t has long been known that calcareous changes or deposits 
Occul n retinoblastomata. Three of the seven cases of glioma 
published by H. Knapp! in 1869 in his celebrated monograph on 
intraocular tumors, showed calcium bodies in histologic sections 


1 } 


\luch earlier than this, Charles Robin! described calcareous de 
eration in gliomata These caleareous deposits appear in the 
| 


istolog1 SeclLIONS as irregulat bodies or masses, 30 microns to 


i millimeter or more in size, which stain by hemotoxylin and are 


usually found associated with other degenerative changes in the 
umol \ccording to Collins,’ they are formed by the breaking 
down of a number of cells to form a granular mass in which lime 
salts are deposited and cholesterin crystals formed 


t 
Phe calcium content of retinoblastomata was studied to de 
rmine its frequency and extent for possible adaptation to roent 
yenographic diagnosis. Roentgenograms were made of twenty 
enucleated eves with retinoblastoma to determine the calcium 
content of the tumors, and subsequently twelve patients with eves 
in situ. with the clinical diagnosis of probable retinoblastoma 


vere subjected to roentgenography of the orbits before operation 


ROENTOGORNOGRAPHY OF THE ENUCLEATED GLOBES 


Phe roentgenograms of the enucleated eves containing retino 


blastoma showed fifteen of the twenty to contain calcium deposits 


The specimens used were half globes, or less, from specimen 








132 RAYMOND L. PFEIFFER 


bottles. It is probable that several more would have revealed 
calcium had the whole tumors been available. For this reason 
also, the shadows of calcium on the films represent only fractions 
of the amount of calcium contained in the whole tumors. A 
comparative study of the individual specimens and their corre 
sponding shadows on the films must likewise be qualified. The 
tumors which did not give shadows of calcium bodies, however, 
were the smallest of the series, while the largest and most ad 
vanced that is, those in the second stage, gave shadows of 
dense masses of calctum; and the various tumors of intermediate 
size and development gave shadows seemingly commensurate with 
their size and age. These shadows of calcium on the roentgen 
ograms were composits of shadows of single psammous bodies 
which appeared faintly and widely dispersed in some, in- small 


clumps in others, and in dense masses in the largest. (Fig. 1 





FIG 1 (Pfeiffer) \ roentgenogram of half-eyes from specimen bottles wit! 
thirteen retinoblastomata and three pseudotumors or phthisical eyes, loaned by Mr. E. B 
Burchell of the New York Eye and Ear Infirmary Ten of the thirteen eyes witl 
tumors show calcium deposits of varying extent and density Iwo of the thr 
phthisical eyes in the lower right corner show shadows of calcium deposits, 
i.e., bone in the choroid in two, and calcium im a lens 


Caleareous degeneration is inclined to be patehy or localized 
in retinoblastomata, and unless sections are prepared and studied 


in series it is not possible to judge the amount of calcium present 
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ma tumor by the histologic method \ section may pass through 
1 1 


the tumor and not through an area of degeneration, and thus may 


fail to reveal its presence. By using the roentgen ray the entire 
tumor or globe may be analyzed for calcium. Roentgenograms 
reveal the extent, position, and character of the calcium deposi 


tion, and may be made a laboratory adjunct to the pathology 


1 1 


study of retinoblastomata and atrophic or phthisical globes 
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aut in h, B. 1... an intant girl of 17 months, was observed 


» have a whitish pupil in the left eve several weeks before exam 


nation. The left eve was slightly enlarged, tension elevated, and 
he pupil tixed Phe right eve had normal tension and indirectly 
reactive pupil examination with anesthesia disclosed a large, 
ellowish-white, vascularized mass close to the lens in the left 
eve. The right eve contained a moderately large vellowish mass 
below the dise. Stereo roentgenograms showed typical granular 


shadows of caleareous degeneration in both tumors, a much larger 
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C. T., a girl of two vears, was observed to have a white pupil 
of the right eve five months earlier. This eve was slightly en 
larged, the tension was elevated, the cornea steamy, and the pupil 
whitish. [Examination under general anesthesia revealed a fairly 
large tumor mass in the left eve, also, which was in the first stage 
Roentgenograms revealed a typical shadow of calctum deposition 
in the position of the right eve in the film of the orlnts. Thi 
right eve was enucleated and roentgenograms of the globe re 
vealed a moderately dense mass of calcium. Histologic diagnosis : 
retinoblastoma. 

The left eve was treated with irradiation, and 18 months 
later roentgenograms of the orbits revealed a shadow of calcium 


in the position of the left eve. 


Case IV (447179) Bilateral retinoblastomata, left in se 
md stage. Demonstration of calcium in the left orbit. Fenucleatios 
and demonstration of calcareous degeneration after enucleation 
I. A., an infant boy of 11 months, was broug 
because of a whitish retlex from the left pupil, which was observed 
six months earlier. The left eve was enlarged and tirm, the 


anterior chamber shallow, the iris tixed, and the pupil vellowtsh 


The right eve contained three small vellowish, vascular, and en 


cumscribed masses below the disc, had normal tension and a 
directly reactive pupil. Roentgenograms of the orbits showed 
tvpical granular shadow of calcium degeneration of the tumor 1 
the left eve, and a faint and indefinite shadow in the right Phe 
left eve was enucleated and the calcium again demonstrated 
the roentgen ray. Pathologic diagnosis: retinoblastoma. ( Fig. 3 
Cask V (461671 Unilateral retinoblastoma ins nad 
stage. Clinical appearance of pseudo-glioma. Demonstration of 
‘alcium and diagnosis of retinoblastoma. Enucleatioi M. F., a 


girl of four vears, was observed to have “something wrong” with 


the left eve since the age of two. When tonsils were removed 


three months previously the surgeon advised that the lett eve 
be examined. This eve showed a slightly hazy cornea, shallow 
anterior chamber, elevated tension and no enlargement With 


the child under anesthesia the interior was indistinctly viewed 
However, three widespread, tlat, whitish areas could be observed, 
the largest below. The vitreous was clouded, and the surfaces 
of the whitish areas seemed soft and irregular. Stereo roent 


genograms revealed a small, irregular shadow in the left orbit, 


apparently in the position of the largest mass observed in the 
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globe. The eye was removed and again roentgenographed to 
show the small mass of calcium. Pathologic diagnosis: retino 


blastoma. 


Case VI (421507) Unilateral retinoblastoma in’ second 
stage. Demonstration of calcium before and after enucleation 
G. R., a female child of three vears, was brought for examination 
because of a whitish pupil in the left eve which was observed six 
months earlier. The eve was large, the tension elevated, the 
anterior chamber was shallow, the iris tixed, and the pupil vel 


lowish. Stereo roentgenograms of the lett orbit revealed a tatrly 


large shadow of calcium in the position of the eve The eve was 
enucleated and again roentgenographed to show the large mass 
of calcium. Pathologic diagnosis: retinoblastoma. ( Fig. 4 

Case VII (405166) Retinoblastoma in first stau Roent 
genograms of orbits failed to show calcium. Enucleation. Roent 
genograms of globe did not reveal calciun Vo calcareous degen 
eration found in histologic sections \. G.. a bov of two vears, 


was brought for examination because a “white spot” was observed 


in the right eve a few weeks previously examination with 
anesthesia disclosed a vellowish mass in the temporal half of 
the globe with cell clusters projecting into the vitreous.  Roent 
genograms of the orbits failed to show shadows of calcium. The 


eve was enucleated and again roentgenographed, and was found 


to be negative tor calcium. Histologic section failed to show 
calcareous degeneration. Pathologic diagnosis: retinoblastoma 

Case VIII (430802 Unilateral retinoblastoma in first 
stage. Roentgenograms of orbits failed to show calciun Enu 
cleation. No calcareous degeneration in tumor. M.S., a four 


teen months old infant girl, was brought for examination because 


a detachment of the retina of the left eve was observed by a 


pediatrician. The tension of the eve was normal and the pupil 
reacted normally. The interior contained a large yellowish mass 


in the retina inferiorly, which extended nasally and temporally 


treous 


Several floating clumps of cells were present in the v1 


Roentgenograms of the orbits failed to show shadows of calcium 
~ 


deposits. The eve was enucleated and roentgenograms of the 
globe also failed to show calcium. Histologic sections likewiss 
failed to show caleareous degeneration Pathologic diagnosis: 


retinoblastoma. 
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Cask IX (456985) Unilateral retinoblastoma, unproved 
Typical calcium deposits shown on orbital and bonefree roent 
genograms. Enucleation refused by parents. L. W., a boy ot 
314 vears, was observed by his mother to have “something” wrong 
with the left eve nearly three years before present examination. 
Externally both eves were normal. The left fundus showed a 
well-outlined bluish white mass in the temporal half of the vitre 
ous chamber, which was elevated approximately 10 diopters. 
Two large arteries disappeared in the mass and an area of the 
surface showed ulceration of the internal limiting membrane with 
typical so-called glioma-cell clusters. The surrounding fundus 
showed granular pigmentary degeneration, suggestive of old cho 
rioretinitis. There was some interference with transillumination 
(Fig. 5). This lesion was regarded by several competent ob 
servers as inflammatory in origin, and related to Coats’ disease 
Roentgenograms of the orbits revealed a well-detined, mottled, 
and irregular shadow of calcium in the left, measuring approni 
mately 4x6 mm., apparently within the globe (Fig. 6). To prove 
further the position and nature of the shadow, the child was given 
an anesthetic, and the eve was grasped, rotated nasally and pulled 
outward to place the tumor between the film and the tube, and 
bonefree roentgenograms made (Fig. 7). These films revealed 
distinctly the typical granular nature of calcium deposition in a 
retinoblastoma. Removal of the eve was advised, but refused 


by the parents. 


CALCIUM IN OTHER OCULAR CONDITIONS 


Calcium may be deposited in eves in. other diseases, and 
roentgenographic shadows of such deposits must be differentiated 
from shadows of the psammous bodies of retinoblastoma. De 
posits in senile eves need not be considered, for thes are out ot 
the age limit for the occurrence of retinoblastoma, and would 
not be confused. Heteroplastic bone in the choroid occurs usu 
ally in older patients in atrophic or phthisical eves (Fig. &) 
Roentgenographic shadows of bone in choroid have fairly reg 
ular margins and density, and are crescentic, though the shape 
depends on the angle ot projection. Calcium in the lens is re 
vealed on the film by the roentgen ray as a globular mass, or if 
the cortex only is calcified, as a small curvilinear shadow not 
more than twelve millimeters in diameter, and is commonly tound 


coexistent with bone in the choroid, but may be found in an other 


Wise apparently uninvolved eve. Calcification of luxated lenses 
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is not uncommon. The shadow of calcareous degeneration in 
retinoblastoma is characteristically mottled and irregular in out 
line. An eve affected by retinoblastoma may shrink and atrophy 
and be regarded as a pseudo-glioma. Thus, roentgenographi 


study of such eves should indicate the true nature of the condition 


rECHNIOU! 

The usefulness and success of this method ts directly pro 
portional to the roentgen technique emplovel, for only in tilms 
of good detail can the sometimes minute shadows be detected an 
differentiated. Stereoscopic films are of utmost value an 


be made of the orbits with the patient’s head in the Caldwell 


position for sinus examination. The exposures should be mad 
with the patient under general anesthetic. [If instantaneous ex 
posures (!zo second) are used with the large focal spot of the 


tube, the tube-cassette distance should be increased to at least 
36 inches and a small cone attached. The Ptfeiftter’ device for 
projecting the optic canals is used in our laboratory becaust 
aids greatly in positioning and immobilizing the head, and at 
the same time reveals the optic canal on the film 

The bonefree technique for roentgenographic examination 
of the anterior segment of the eve advocated by Vogt? should 
be used in conjunction with the usual projections as in foreign 
body localization. Films of this method reveal minute bodies of 
slightly more density than that of the tissues of the eve. Such 
films are so delicate that several granules in a_ retinoblastoma 
may be revealed by them if the eve is rotated in such a fashion 
as to interpose the tumor between the tube and the film (Fig. 7 
The retro-orbital injection of novocaine or other non-irritating 
fluid, or the injection of air in Tenon’s capsule, may be used to 


proptose the eve to.expose more of the globe to the ray 


SUMMARY AND CONCLUSION 


Calcareous degeneration in retinoblastomata can be shown by 
the roentgen ray and is revealed on the film by characteristic 
mottled or granular shadows, which are cast by the sandy bodies 
in the tumors. It is shown that calcareous degeneration is fre 
quent in retinoblastoma and varies in extent. Seventy-five pet 
cent of 20 laboratory specimens contained calcium in some degre: 


on the roentgenograms. The specimens were not whole globes 


and accurate deductions could not be made on the relationship 
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between the size and age of the tumor, and the amount of calcium 
present 

The application of this observation is well shown in_ the 
roentgenographic study of twelve patients with clinical diagnosis 
of probable retinoblastoma. Eight of the twelve were proved 
histologically to have retinoblastomata and six of these showed 
typical shadows of calcium in the orbits before enucleation. Four 
of the eight had bilateral retinoblastomata and three of these 
showed calcium in both orbits. Therefore, nine of twelve eves 
with retinoblastoma, granting the associated and unproved eves 


in the bilateral cases were retinoblastoma, showed calcium in 


globes in. situ Phe two retinoblastomata which failed to show 

calcium were in the first stage; one nearly filled the vitreous 

chambet The four pseudo-gliomata showed no calcium in the 
nts by roentgenography before or after enucleation. 


Phe roentgenographic shadows of psammous_ bodies in 
retinoblastoma are differentiated from shadows of heteroplastic 
me in the choroid and other calcium deposits in eves. 


is contended on the basis of this work, that approximately 


7> per cent of retinoblastomata undergo sufficient calcareous 
degeneration to be recognized roentgenographically, and that the 


] ° 1 . 
ranular and irregular shadow is pathognomonic of tumor when 


| should Ike to express my appreciation for the aid and 
suggestion of Professor John M. Wheeler and Doctor A. B. Reese, 


ind to the several attending surgeons of the Institute of Ophthal 


mology of the Presbyterian Hospital, who permitted me to study 
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DISCUSSION 
Dr. A. B. Reese, New York The diagnosis of retinoblast 


always be made without some reservations. Sometimes. thi ( 


ot a sightless eve 1s warranted even when such a lesion ts 


possible For this reason, about one out of four eves 
probable clinical diagnosis of a ret ist i 
amination to be a pseudo-tumor Pheretor inv. aid | 
diagnosis is quite welcome 

Judging by the series of cases studied by Doctor IP 
us a valuable means of establishing the diagnosis in about 7 
the cases The absence t the characterist CAlE 
roentgenogram does not rul ut a ret ast ‘ 1 
more than presumptive evidence 

The only conditions that have given contusing pictures 
bone in atrophic globes and calcitica th Zo 4 
heen easily differentiated from the diffuse, mottled, tlak 
calcium in a retinoblastoma 

Sometimes with the ophthalmoscoy ne sees « 
areas over the surtace of a retinoblastoma cli these repre 
denseness produced by superficial calcium deposits and are 


a retinoblastoma 

Although Doctor Pfeiffer’s conclusions are based on a 
ber of cases, they are suthciently encouraging to prompt others 
his method. In due time there should be enough data at hat 


a final evaluation 


De. Mary Kueicur Asnury, Cincinnat The printed albstra 
Pfeitfer’s excellent paper stimulat mi re cw omy ¢ 
retinoblastoma 

Fifteen eyes, or fifteen patients, were represented is: fo 
had such an eye to examine tor several years, the specimens were al 
and | have no x-ray data on them 

Microscopically, cleven showed calcium deposits in_ the 
did not This tallies verv well with Ir. Pteitfer’s figure for the ccur 
rence of calcareous degeneration But in my short series, the presence 


ISCASE | Ve CcVEeSs ha 


of calcium seems to be related to the stage of the 


been enucleated in the early stages of the disease, before the 


any extension of the new-growth into the optic nerve, o1 





ocular extension. In four of these five eyes no calcareous 
was found in the few sections examined. Complete serial sections were 
not available. Two of the four patients represented by these eves wer 
alive and well four and five years after enucleation. | have no subsequent 
history on the other two, nor on the one early case which showed a few 
calcium deposits All the eyes with involvement of the optic nerve ar 
with extraocular extension showed calcareous degeneration in the tum 
although in two there were only a few small deposits 

My small series would lead one to conclude that the presenc« 
absence of calcareous degeneration in retinoblastoma as demonstrated 
the x-ray is of little diagnostic assistance in the early cases in which 


might hope for a favorable outcome following enucleation 
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\\ Vie ¢ ( le ed s Vi if CASES ¢ act ( | h 1 gra Si) 
‘ ‘ ] ] 
( iSs ) wiinye ( ‘ etina 1) Ouny Vidiuals 
t organ ion CmMo ive occu ny { t ( 
i na 2a ( ] ( fundus pri lr esemble s i oT 
lastoma ( mus ( lifterentiated ( \ 
, 1 
et ¢ cases ca ?@ proven ( One Sivel 
il] Cp ( 1) (ie ili 
Ak] } CASES 
( 
cto ‘1 ive © vears had normal vision 1 eCVes 
\ outine school examination in Septembe 193] \ tew davs 
ite e was struck by an automobile and received laceration 
Ve e left side o ( ore ( id] ind the le t eve \ s i ved 
No examination of the eve was made at that time {One Veal 


' , 1 
later, in september, 1932, at a routine school examination, poor 


vision was noted in the lett eve 
( nical kexa na } | We ¢ we right eve th correc 
Liat is 20) }() of the left eve 2 200 The IIs OF the le t eve 
as somewhat darker than that of the right eve 
fundus Examination of the right eve was negative In the 


left eve there was seen, adjacent to the disc, temporally, an ele 


vated vellowish to gravish-white mass about two dise diameters 


wide and six disc diameters long, with the long axis vertically 
placed Retinal blood vessels coursed over the elevation and a 


few new-formed vessels, or dilated capillaries, were seen ove 
he surtace. The margin of the lesion was irregular in conto 
and fairly sharply demarcated by a hghter border in which were 
many punctate white dots. These same dots were noted else 


ha tendency to accumulate in foe 


where over the fundus wit 
They were particularly large below in the periphery No vas 
cular changes of note were present. The dise was red and its 


margins imdistinet. 


From the Department of Ophthalmology, Columbia Universitv. Cases | 
ind Il are trom the services of the Eve Institute and Case III is avail 
ible through the courtesy of Dr. I. H. Rhodes of Pittsburgh 
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Phe lesion was observed over a period of a vear, during 


time it was thought to have become more extensive, and enu 
cleation was advised because of the possibility of retinoblastoma 
The physical examination was entirely negative \ Wassermann 
reaction was negative. Calcium could not be demonstrated 
the globe by roentgenogram 


Vicroscopic Examination (on the temporal side of the dist 
was a large fibrous mass which extended from the external ret 
inal lavers into the subretinal space. It was sharply demarcated 
and composed of dense, fibrous tissue, rather sparse in nuclei 
It was surrounded by a neuroglial capsule which was parti ularly 
thick at the nasal border. Two types of pigment were noted in 
the lesion. One consisted of phagoevted pigment granules from 
the pigment epithelium and the other of amorphous crystals 
which gave a positive Pearl stain for hematogenous pigment \1 


1 


occasional lymphocyte was noted. The overlying retina was ad 


] Hat datacl 


werent over most of the internal surtace, though a tlat detachment 





Ix | 
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underlying pigment epi 


excrescences and many tree cells 
he lesion Phe retina contained 
s. Most of them were divided into 
which seemed to be the walls ot 


1 


h foam cells resembling the em 


rs contained a faintly eosin-staining 


c¢ disc was somewhat edematous 
wic cup Was a fibrous membrane 
he re Was a hvaloid f&#XECTSescence ot 


roid was not maternally changed in the 


( sil " | 
i }! il ] 1 4) 
| — 
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, j 
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a | 1 
i vilrea Phe cho 
I the etinal lesion o1 


} 1 1 
eisew nere. The anterior sector ot 


the fundus with the 
ic spaces in the retina filled with 
Phe indistinet margin of the disc 


rane over its surface bridging the 
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Clinical Examination Vision in the right eve was 20/30; 
in the left eve, hand movements. He could not tix with left eve 
which diverged 35 degrees. The fundus of the right eve was 


negative. In the left eve, just temporal to the disc, was an ele 
vated grayish to vellowish-white mass with the long axis extend 
ing temporally in the horizontal meridian. The mass branched 
upward and downward forming roughly the letter T. Retinal 
vessels coursed over its surface and around the base were eithet 


some new-formed vessels or dilated capillaries. Some of the ves 





sels in vicinity of the mass showed perivascular white streaks. 
Below the mass was an irregular white, flat area apparently Iving 
under the retina. After four months the lesion had apparently 
progressed and enucleation was advised because of the possibility 


ot retinoblastoma. 


The physical examination was entirely negative. A Wasser 
mann reaction and Schick-Mantoux test were negative. Radio 
graphic examination of the skull was negative. Calcium could 


not be demonstrated in the globe by roentgenogram. 
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Vicroscopic xamination From near the temporal border 
of the dise there appeared in and under the retina, large irregular 
masses of fibrous tissue of two distinct types which were rathet 
sharply demarcated one from the other. The one was lighter-stain 
ing, more homogeneous, dense, and rather sparse with nucle. This 
seemed to be in close relation to the pigment epithelium and was 
probably laid down as a result of its proliteration. In it were 
large plaques of readily recognizable pigment epithelium growing 
in cords which coursed mostly parallel, and in places the inter 





\ e ; 
ae ¢ 
ee eas 
nuclear element was hvaloird ino appearances Phere were some 
areas of bony degeneration present Phe other tvpe of fibrous 


tissue stained more intensely with eosin, 


was much richer in nu 


cle. and more fibrillar. This tissue was adherent to, and more or 
less enveloped the first mentioned type, and represented a neuro 
shal proliteration of the retinal supporting tissue. Only 


rem 
nants of the nuclear lavers were Seen, 


Phroughout both tvpes of 
fibrous tissue there were cholesterin crvstals and small remains of 


old blood. The two types of pigment were seen diffusely scattered 
1 oct, 


or ul The one was phagocyvted pigment from the pigment 
epithelium, and the other hematogenous pigment which gave a 


positive Pearl stain. A few scattered Iwmphocytes were noted 
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Contracting bands, particularly in the periphery temporally, had 
pulled the fibrous tissue into cystic spaces. There was no retinal 
detachment. The blood vessels in the lesion, and to a less extent 
in the retina, showed some sclerosis. The latter vessels show a 
very definite perivascular infiltration of lymphocytes. The choroid 
and anterior sector of the globe were not remarkable Phe whit 
streaks seen ophthalmoscopically along the blood vesesls repre 
sented a perivascular infiltration of Ivmphocytes 
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History \ boy, age 7, had not been able to count tingers 
or recognize objects with the left eve for vears This eve had 
converged for some time. There had been no pain nor redness 
in either eve. The child was delivered with difficulty by aid of 


forceps. He was adopted at the age of nine weeks, the fostet 
mother stated that there was a forceps mark across the left 
brow, pink in color, gradually changing to brown, but the mark 
had disappeared in the course of a year. There was also a droop 
ing of the left upper lid which disappeared in about two months 
The mother’s Wassermann reaction was negative 


] 
| 


Clinical Examination The vision of the right ev as 
20: that of the left eve Was reduced to perception of hand move 
ments. There was left esotropia of 45 degrees. / 
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pressure upon the umbilical cord and premature separation of 


the placenta. 


It in interesting to note that the ten per cent of intracranial 
hemorrhages of the new-born reported by Sharpe and Maclaire 
corresponds to the ten per cent retinal hemorrhages of the new 
born reported by De Vries and others. Some of the intracranial 
hemorrhages of the new-born are quite massive and lead to 
death or permanent serious involvement of the function of the 
central nervous system, particularly cerebral spastic paralysis 
associated with mental retardation. As the retinal circulation is 
a continuation of the intracranial System, it is not unlikely that 
similar massive hemorrhages occur occasionally in the retina of 
new-borns, and that organization leads to the type of condition 


described in this paper. 


The evidence that the lesion in these cases has resulted from 


the organization of hemorrhage seems to be suthcient. The 
Pearl stain showed the presence of hematogenous pigment, ot 
hemosiderin, in cases | and Il. No such stain could be em 
ploved in case II] because of the lack of sections The lack of 


inflammatory reaction in and around the retinal lesion. and the 
presence of cholesterin in cases Il and II], also supports the 


thesis of organized hemorrhage as the basis for the lesion 


The primary site of the hemorrhage in these cases seems to 
be the external plexiform laver of the retina which is the lavet 
in which retinal vessels terminate. From here the hemorrhage 
may spread out in the external lavers of the retina and particularly 
to the subretinal space. The adjacent pigment epithelium pro 
liferates into. fibrous-like plaques uniting the retinal lesion to 
the choroid. This accounts for the fact that in no one of the cases 
was there a retinal detachment. It is quite possible that an ex 
tensive lesion in the later stages when more contracture takes 
place, could produce a detachment of some of the adjacent retina 
or the retina together with the choroid. Also. the gradual con 
tracture of the fibrous tissue can pull into it more and more of 
the adjacent retina and thereby give the lesion the appearance 
ot progression. This occurred in cases | and Il, and led all the 
more to the suspicion of a retinoblastoma. The lesions were all 
in the vicinity of the macular region which apparent predilection 


* This stain would give a similar reaction for siderin occurring as the 
sult of a foreign body, but there is no evidence that a foreign substance 


entered the eves 
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sorb in this relatively avascular area and 1s therefore organized. 
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¢ c ¢ ernal la S ( tiie ell ate e subre ] 
( ( ( SES | e hemo ive Vari n the 
ises | s ( e thous t due to at thnormal « 
ngvenital le others st have oct ed 
t 
De Weeker and Ammann have shown that. thi 
ctor m retimtis ciremata is hemorrhage in the exter 
he na Phere are a number of reports in the 
t cases in which typical retinitis circinata occurred in 
la large white retinal mass in the other eve in whicl 
S ciMata Was present Iishe has called attenti 
nilarity of these cases cl cally nd pathologic lly 
scribed by Coats and the same similarity exists to 
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CONCLUSION 


Ketinal hemorrhage in children can organize into a tibrous 
mass resembling climeally a retinoblastoma. Due to contracture, 
more and more of the retina can be pulled into the lesion giving 
it the appearance of progression, and thereby leading all the more 
to the suspicion of a retinoblastoma. There is usually no detach 
ment of the retina because the lesion is adherent to the choroid 
Retinal hemorrhage occurs at birth from the same conditions 
that produce the analogous condition of massive intracranial 
hemorrhagt It may occur as the result of trauma in early 


childhood 
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DISCUSSION 


Dr. Mary Kuicur Asnury, Cincinnati: When Dr. Reese sent me the 
material he has just presented, | was struck by the beautiful « cs lence 
between the tundus drawings and the photomicrographs \1 e wh 


studies these pictures carefully will certan 


with more intelligent interest 


The clinical picture usually spoken of as pseudog bis 1 S 
produced by the same etiologic factor ast winter several cases 
metastatic ophthalmia tollowing meningitis were seen in the eye ¢ 
The milder ones with little or no involvement of the anterior segment fitte 
well into the category of pseudoglhoma. S ir, none these e) ha 

eC ‘ icleated Ss the microscopL | s ‘ ila 
( my] risc 

It attempting classification, the path vic il | ture has ‘ i 
so often that there is great confusion of terms requently cves exa 
microscopically and diagnosed exudative retinitis (Coats’ isease ) 
accompanied by inadequate histories, making it ssilil e( stru 
the stor ind designate the causative agent 








OPHTHALMIC ERROKS 


Hans BarKan, M.D 


SAN FRANCISCO 


\ DEAL OF temerity is needed to approach this subject: we 
dislike to think of our errors, though occasionally viewing those 
of our contfreres with a certain amount of svmpathetic satistac 
tion: | can only sav in excuse of the title that the essavist has 
committed all the allowable errors and some of the inexcusable 
ones at various stages of his career, and that with this admiussio1 
may he be pardoned if he points out the mote in the eve 
contreres, admitting the beam in his own, willing] 

\ certain number of us have made our first error in op 
thalmology by becoming ophthalmologists in the first place Wi 
were led into the field by practical expediency or fortuitous « 
cumstance and have done our best. But if ever a field of medicine 
required special aptitude, it is that of ophthalmology Without 
a gentle and unusually dexterous hand, and, if possible, bu 
dexterity, many errors, and, with the best of will, repetitions 
of the same error occur Without a natural disineln 
interfere drastically in any happening, event, or course of proceed 
ing, there mav be too much meddling with too many drugs 
instruments; if of too sanguine a temperament, too much relat 
on the spontaneous cure of cases, aided perhaps by one particul 
fetish of a medication. (ne may tail to give enough meticulous 
examination, or perhaps ignore microscopic evidence warn 
us of trouble to come (One ma\ be of too pessimistic a turn 
mind, not inclined to let natural healing processes alone, und 
frightened of an occasional extra tear or myected vessel, adopting 
a new medication for every trivial change in the clinical picture 
Finally, the eve may get well in spite of vou, or refuse to hea 
because of constant well-intentioned but apprehensive meddling 
If we lack the quality of making fine distinctions mentally between 
right and wrong, between moral and immoral, between music and 
noise, between what is genuine in art or hterature and what 1s 
hokus pokus, if, in other words, having the common good sen 


sible practical head of the average highly competent imdividual, 


we are going to make many errors in our field we then do not 
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possess that sensitivity of intellect needed, | believe, to appreciate 
properly the innumerable shadings of ocular disease. When we 
realize that this finesse of judgment and action based on it has 
to be built up on a wide basis of general medical knowledge, we 
great and nearly errorless members of our 


~ 


pause before the really 
profession, past and present, in humble admiration of their qual 
ities as men and as scientists 

l-rrors due to insufficient training are perhaps the hardest 
eely to the fact that we do not know that we 
possess them Thev are almost positive habilities instead of 
negative factors hey occur again and again, followed always 
wv the same bad results, and unfortunately what Jack has not 
learned as a boy, John will not acquire as a man. A. violinist 


who has not learned the proper and convenient finger positions 


as a boy, as a man leaps about the strings in frenzied attempts 
to get notes into a certam space of time. The man who has not 
acquired as an operator what the Grermans call “Schule,” is dis 
tinguished mainly by his lack of proper tempo. The operation 
is hurried in one detail, slowed up for another each step looks 
is if it were the operation and not to be followed by another 
logical move all is disjointed. It is a good deal like the pulling 
of a tooth in irregular hurried and spasmodic jerks. The door 
for grievous error is wide open \s a refractionist a lack of 


physiological knowledge makes him the slave of his complicated 


~ 


7 


ools. His machinery dictates the prescription, instead of being 
in accessory to his appreciation of his patient’s particular needs, 
taking into account his patient’s age, mentality, working hours 
and distance, general physical well-being, past history in regard 
to glasses and future plans in lite 

Phe commonest error of many of us is over-correction of 
he presbvope We move him up too close in response to his 
emand for better near vision of small print, thereby increasing 
e effort at convergence, and fail to realize that as accommioda 
tion vanishes so the reciprocal innervation between convergence 
and accommodation is disturbed and convergence is now physi 


ologically unwilling to be called upon so drastically. 


Frequently we are distressed by the fact that our prescription 
as written is not as the glasses prove to be and one may have 
committed an error. Often it is a result of the “hurry” of ow 
office, of not having centered the trial frame accurately, and of 


~ 


not having measured and recorded the distance between the 


posterior surface of our trial lens and the corneal vertex. In low 
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degrees of correction it is of litthe consequence, but in any cor 
rection approaching or exceeding 3 D., it is of decided importanes 
\nother common error is not to ascertain the PLP. and PLR. ot 
each eve separately. Occasionally, there is a marked discrepancy 
which not only has a bearing on the prescription but indicates 
a formerly unsuspected neurological condition. The myope, us 
ually free of subjective complaints, except that of poor vision, 
must not be led into trouble. Never correct a high myopia, not 
formerly corrected, too fully Sensitive people feel it as 

psychological insult to have the radius of their tormerly rather 
restricted visual circumference suddenly increased tenfold, wit! 


mental reactions so tar unused suddenly called into) constant 


visual activity. We can often obtain comfort and the necessary 
visual acuity when needed by giving !2 to 23 of the distance cor 
rection, and then add a monocular lens of + BD. -of 10 |) 
to be used as an accessory lens. Professor Lohlein of Freiburg 
recently mentioned the case of a general practitioner, with a 
myopia of 34 D., who could comfortably wear only 20 1). and 


had difficulty in finding the houses of his patients. With a mort 
ocle of 10 1). added on these occasions he could tind the house 
number and could continue in practice comfortably 

In cases of high hyperopia or aphakia with amblyop 
vision can occasionally be obtained by holding a 10 1). lens 


about 10 cM. in front oft the corrected eye, thereby rou! en 


hy 
niy 


1 
} 
a | 


largement of the retinal image obtaining as ,as tw T 
distance vision obtainable by the cataract glass alone. By unt 
ocular reading, so as not to exert convergence, addition of ap 
propriately strong convex glass bringing print as close even as 
10 cm. may enable patients to read J 1.00, whereas with thei 
ordinary reading correction they could read only J 4.00. In some 
cases this enabled them to continue their life work. When combined 
with a music stand on which the book can be placed, so tha 
must not be held close or the head lowered, addition ot strong 
convex lenses with an appropriate prism base in may 
comfortable reading when all other means have tailed 

It is an error to suppose that all headaches are due either 
to the right eye, the left eve, or both eves ()tten the patre nt’s 
money and our time is saved by speaking to the family physician 
after the first visit. The history is often illuminating in this 
regard: headaches occur, say, only with the periods, or only in 


the morning and are relieved by a cup of coffee and moving about ; 


or only when stooping, or after a cold, or only after worry o1 
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the same result after diathermy. [De careful, then, to instruct 
people with arteriosclerotic vessels and hypertension to press 
on the tear duct for some minutes after the use of dionin. Ringer's 
solution has proved useful to me in a variety of corneal dystro 
phies. These patients often complain of “dry” eves. One pa 
tient of mine could not and had not wept for vears. She was 
seen in consultation by Professor Lindner, who sent her home 
to smell onions! This not working, to eat horseradish! This 
not working, to drop Ringer’s solution in her eves very frequently, 
with satisfactory results. This leads me to believe that we are 
committing an error in not buffering solutions to the pu of the 
tears, in many cases, and while | have not vet done so, | will 
try it. Personally, | consider it a waste of time, therefore an 
error, to use vaccine therapy, at least in cases of staphylococcus 
blepharitis and the recurring forms of hordeolum. Success 1s 
certain here if we inject novocaine along the hair roots, pull 
out all infected ones at one session, dip a tooth pick in 1 per cent 
silver nitrate and insert it in the infected opening and then foilow 
with two to three applications of water-cooled quartz lamp. 

To consider every chronic, slight but annoying, conjuncti 
vitis a sequence of bacterial infection is an error. A number 
are undoubtedly of allergic origin and the more treated, the worse 
they become. Do not forget the value of amyl-nitrite, used cau 
tiously in older people, not only in severe cases of ophthalmic 
migraine, but in atrophic stages of chorioretinitis, in pigmentary 
degeneration of the retina and in arteriosclerotic atrophy of the 
optic nerve. Cordes and Horner have recently shown the value 
in toxic amblyopia of the use of vessel-dilating drugs such as 
sodium nitrite. Finally, as regards therapeusis; please remember 
that we are plaving a duet with our patient. We may be first 
fiddle, but if we are drowning out our second fiddle, let us ease up 
on our treatment and give him time to recover from our too 
energetic tone ; sometimes a pause for a few days helps the second 
fiddle enormously. 

The field in which errors are most to be condoned, it seems 
to me, is that of glaucoma; excused to ourselves at any rate 
because, after all, we can say, “As long as I do not know the 
reason for the fact that this eve is harder than normal | can only 
guess, with a certain percentage in my favor, what is wisest to 
do.” Provided we employ common sense in estimation of age 


of the patient and expectancy of life, of whether one eve or two 


eves in considering type of operation, of whether the disease is 
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1 1 } “ 1 
CHLOE I relatively low tension, or acute with rather high 
Lenis1ol ‘ hive only One comparativel Hew method by which 
Lo avon { ood manv ot our tormer errors | rete) here to the 


curve of tension as ascertained bv five or six tension measure 


ments a tor several davs. pret rably with hospitalization SO 
n even psychological background. This curve will 
S ‘ Tr “| suall thre Orning, of the highest tension 
eriod of the lowest when measured on the untreated 
eve a nish us h the proper basis tor the use of miotics 
ind at what time they are to be administered Phe curve is 
most use en compared with the curve of the unaffected ev 
re be. Tt also brings out one most important feature, 
and that is the normal tension for the particular individual, at 
least 1 ises in which a comparison between a normal eve and 
in attected ers possible \fter successtul operation, the taking 
sc CUTVES OVE six months is to be advised. We see eves 
slowly lose vision ina vear or two following an operation, which 
ced pressure successtully \n occasional taking 
PISTOL months or vears afterward wall not disclose a 
1M | vier lw’ tension may wc nearly as high ror a 
CM sas is betore operation 
is not tall into the error in reterred cases trom othe 
specialist f accepting their fields and their report of the tension 
s being representative of what that patient’s tension and _ fields 
el Set Cl | recently saw a patient well unde 
pilocarpine who had traveled twenty-four hours previous to seeing 
me and carried with him a letter from his very competent eve 
specialist his letter stated that the tension had never been 


more than 30 MelLean. | took the tension and found it 90. When 


the patient had recovered trom the fatigue of the trip and 


tement of seeing a new physician, it was 


The ditference in the measurements, however, showed me { 


the 
30. 


hat 


itference could be accounted for on a vasomotor basis and 


that the continuation of pilocarpine and a quiet life was prefer 


able to an operation especially as this patient’s expectancy 
life was not long. It is an error not to operate on the worse ¢ 


even though it be blind and painless. Valuable lessons can 


ot 


As ol 


be 


occasionally learned in regard to the patient and the method of 


later operating the one useful eve. Having said that errors in 


glaucoma are the most excusable among those we make, we need 


not pursue the subject further. 
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Cataract operations are a different story for the younger 
members of the profession today than they were for those of 
my age, when we started practice. Today sudden emergencies, 
with cause for quick judgment, and where an error in judgment 
means loss of the eve, do not occur frequently. How well | 
remember uncontrollable sudden blepharospasm, ocular muscle 
spasm, and sudden looking up, with gaping wound and the oper 
ative field under the upper lid. Here the lightning quick operator 
and the man of many operations was in demand. The change 
is due to akinesis, retrobulbar injection, and superior rectus suture 
It is an error, and a grievous one, for anyone to operate today 
without using these measures with contidence. If vou have not 


learned them, do so. If you won't use them, send your catara 


trv every Case 


patients to someone who will. It is an error to 


as an intracapsular extraction. It is an error not to try an intra 


capsular extraction in the favorable group It is an error, 11 
doing an intracapsular extraction to combine it with a total 
iridectomy. It is an error to excise or cauterize every iris pre 
lapse: some can be replaced, others left alone. It is an error to 
believe that every focal infection in old people has to be removed 
before operation for cataract. It is an error to believe that pet 


fectly normal light projection means a roughly normal fundus 
I recently operated on an eve of normal tension with splendid 
projection and with the only suspicion of abnormality the fact 
that, according to the patient’s statements, the cataract had ma 
tured in three months so rapidly that he was reduced from 
coarse reading vision to blindness. | found a total detachment 
of the retina, not due to the operation, as Dr. John Weeks, acting 
as consultant, had noted a beginning detachment over two vears 
ago. For many perfectly good reasons the man had never been 
told and did not tell me that Dr. Weeks had any records of his case 

What of specific errors not uncommonly made, not in spite 
of highly technical equipment but because of it? A common ex 
ample is the use of the high-power objective of the slit-lamp 
before a general survey has been made by means of good focal 
illumination and ordinary magnifying equipment, say a Beebe 
loupe. Once I missed a tiny perforation of the iris as evidence 
of an intraocular foreign body. One has a highly magnified but 


small field and can miss seeing a portion of it altogether. 


In strabismus, operating it is an error not to use the ©’Con 
Ss 


nor hitch method for the cases vou elect to do by shortening a 
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muscle. Other operations are good, this is the best. In alternat 
ing cases have the patient fix with each eve in alternation and 
close both eves after fixation. Repeat this several times. If on 
opening both eves, ones eve fixes after it has received the last 
visual impression, and the other one does so not at all or less 
frequently, operate first on the eve that has maintained fixation 
poorly. Ina large number, if not of too great a degree of stra 


ismus, this is frequently the on 


lv operation required 

linally, a few observations without any particular logical 
relation to each othe Do not publish cases of interest too early. 
You may tind within a vear after such publication that the case 


vas not what vou thought and did not in any way turn out as 


vou described it Be chary in giving a hopeless prognosis, not 
! from a psychological aspect, but because not infrequently 
your patient to his joy and your mortification is seen a few vears 
later seeing better than for a long time. Do not in fundus examina 
ions, no matter how diseased the fundus, feel that there is no 

( isting time in seeing what glasses will do. T have had my 


ompetent associate give a patient visual acuity of 10/10 in spite 
| | 


e fact that from a look at his fundus | would have sneered 
it the thought that a glass would be of anv benefit. Do not make 


t prognosis to vourself as regards vision on only one method 

examination It is astonishing how different, for instance, a 
cataract will look with the ophthalmoscope as compared with the 
slit-lamp. In one case you see no good reason for much depre 
ciation in vision, in the other case, expect very low vision, and 
the vision mav lie somewhere between these two extremes. Do 
not judge the future regarding vision by the atrophy of the optic 
nerve, especially in children. The prognosis looks poor and vet 
vou see them often as adults with 20/30 vision. Do not be too 
hopeless about restoration of useful vision at some time just 


] 


because the fundus is acutely and severely affected. It 1s amaz 


ing what an amount of restoration to normal anatomy with normal 
vision can occur in marked choked dise and in marked fresh 
retinitis from practically any cause. Do not, because of typical 
star-shaped exudate in the macula, speak of nephritic retinitis. 
| have seen this star-shaped exudate in brain tumor. Similar 
cases are mentioned in ophthalmic literature. While it is wise 
and proper to be sceptical, at least, regarding the cure by Chris 
tian Science of what is clinically undoubtedly melano-sarcoma 


of the choroid, do not forget that there are definite cases on 


record, substantiated by excellent men, of the self-healing of 
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cases of sympathetic ophthalmia, tuberculosis, cataract, and so 


forth, and that it is never wise to sav this or that cannot occur 


The loss of patients due to errors on our part can in many 
cases be avoided by analyzing our training and disposition, by 
regulating the amount of work we can do carefully, by refusing 
to be hurried, and by always considering ourselves as students of 
our subject and not finished masters of it. Some loss in practice 
ot course, is bevond our control 1 recently lost a patient who 


went to one of my contreres for a cataract operation and 


who told him that she wanted him to operate on her cataract 
because a friend of hers had had her eve successfully removed 
by him. It is a human and humorous reasoning and much as we 
may learn to control ourselves, we cannot control our patients’ 
cerebrating processes. 

The value of this paper has undoubtedly been greater for 
me than for you \s | wrote it, the number of errors | commit 
rose up before me like a well-marshalled army, too many to men 
tion in this paper. But it has made me conscious of my faults 
and that is helpful. If, in reading this paper when it is pub 
lished, it brings all of vour errors before vou, it perhaps has 


served its purpose. 


DISCUSSION 


Dr. M. H. Post, St. Louis: The consideration and analysis of errors 
is frequently productive of equal or greater information than the exposi 
tion of achievements. It requires courage on the part of any individual 


or society to frankly and openly discuss their shortcomings. Yet much 


can be learned from such considerations. The eve lends itself well to 
study. Most of its structures are open to direct examination. The field 
has been well cultivated. The literature on the subject is rich Although 


many serious problems still remain unsolved, the fact is that errors in 
diagnosis should be few 

We may well divide such errors into two classifications; first, those 
that may be avoided by careful study of the lesion, applying well known 
methods of diagnosis and taking into consideration all thoroughly recog 
nized symptom complexes; and, secondly, those of such rarity as to come 
seldom within the experience of the practicing physician. As an example 
of the first group, one might emphasize the differential diagnosis of acute 
glaucoma from acute iritis often with secondary glaucoma; sympathetic 
ophthalmia and malignant uveitis; arteriosclerotic retinitis from papillo 
edema with hemorrhages and exudates, and blocking of the central retinal 
vein or one of its major tributaries; trachoma and follicular conjunctivitis ; 


sclerosing keratitis and traumatic leucoma of the cornea; differentiation 
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Dr. Oscak WILKINSON, Washington, 1). ¢ My Scoteh-Irish disposi 
tion usually prevents me trom agreeing with anyone entirely, but | am 
going to concede that point this time and say that | agree with the essayist 
in all of his remarks. | also agree entirely with the discussor when he 
said that the fitness of the candidate for ophthalmology should be well 
analyzed by the teachers or those in charge 1 think a great many met 
go into ophthalmology not realizing the importance and the delicateness 


of it, and the teachers can point out those they see are unfit and steer 


them into less strenuous fields of medicine with much advantage 

The early errors that we men made are largely now being eliminated 
In the first place, | belong to the old school in which we had no place t 
be trained properly. We didn’t realize the importance of case history and 
the advantage that the proper case history will give us in making a clea 
diagnosis 

There are one or two points with reference to retraction | would like 
to mention. As an early student of Gresham College in London, | wanted 
to get into something else besides refraction. The instructor insisted that 
I learn retraction. He said, “At least 70 per cent of your work is going 
to depend upon retraction and you had better learn it.” 

I believe today that a great many of our busv men feel thev haven't 
time to do refractive work properly If one considers particularly the 


history of his case, the nature of the work that the patient is going to dé 


and the condition of the light in which he is working, it will certainly aid 


us materially in the future comfort of that patient 


With reference to the use of strong cylinders on elderly su 
I think we often make a mistake in trying to correct too much astigmatism 
in elderly subjects who have not previously worn astigmatic correctives 
You are certainly going to get into trouble if you try to correct hard 
degrees of astigmatism in elderly subjects who haven't worn them 
previously 


There is one thing | would lke to mention in connection with the 


myopics. In those cases in which the visual acuity for one reason or 
another is markedly reduced, if you will simply explain to the patient that 
] 


he can obtain a much better vision by raising his work closer to his tac 


than you can give him with stronger corrections, he will be very grateful 


to you in the long run 


Dr. HANS BarKAN, closing: | wish to thank Dr. Post very much for 
his discussion. The paper is naturally a bit dithicult to discuss because si 
much is left out in the paper. We couldn't possibly take in a whole paper 
of ophthalmic errors in a day or a year 

I was very glad to hear [)r. Wilkinson say what he did about high 
cylinders and very strong glasses in general. Of course, it is an old story, 
but I think sometimes we have to keep before our minds the fact that most 
patients do not come to us because they want to see better, except the 
milder cases. In the other group occasionally a man will say, “Doctor, | 
don’t see well enough in the distance,” a man not a myopic case, but it 1s 


rather rare. They come because they have headaches or dizziness or 


inability to read long. 








MANAGEMENT OF COMPLICATIONS IN THE 
OPERATION FOR SENILE CATARACT 


Harry W. Wooprurr, M.D 


hich has been made in recent vears should have 
5 | 1 - 1 7 1 4 . 
essened most of the complications in the operation for senile 
\ i ] cl nved echnu n the hands of the less experi 
= ] . ] ] or . ] ] : “: : ’ 
iced mav a does bring added dangers There is, in fact, no 
S11 o]e step 1 the Operation which mav not be the subject oft 
mtrovers When one sees the many sutures used in some 
cases and the more or less complicated mechanism, he may look 


some profit upon an old method in which the capsulotomy 


and iridector vere made with the cataract knife while making 
the corneal section; and the lens expressed by finger pressure 
through the lids. The few instruments used and the few seconds 


1 1 


consumed in the operation makes this method of more than 


Manv of the so-called minor complications which occur in 


making the incision are mostly the result of inexperience. The 


wginner should, therefore, practice the incision and iridectomy 
n pigs’ and kittens’ eves until he can hold the eve with the double 
fixation forceps in one hand and make the incision with the 
ther w it pressure ¢ e globe 

(One must early learn to appreciate the refractive displace 
ment of the knife in the anterior chamber in order to make a 
proper counter puncture He also should not use the larger knives. 
The 32 mm. Graefe knife is best for him. 


Most operators now prefer conjunctival flaps. Sometimes 
there is considerable bleeding from these flaps and blood may be 
drawn into the anterior chamber. The operation cannot proceed 
without removal of the blood either by pressure or anterior cham 
ber irrigation This is not entirely devoid of danger, vitreous 
may be lost in this maneuver. 

One of the most serious disasters is sinking of the lens into 


the vitreous. This is more apt to happen with the Barraquer 
| 


suction operation. It has happened to me and I have seen it 
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happen to others. While the lens rises up again and can be 


removed with the loop, it is a most serious complication 


Prolapse of Vitreous lf the vitreous is fluid it will escape 
as soon as the incision is made. Here it would be well for thi 
operator to follow the suggestion of Harold Gifford. He read 
a paper before this academy in 1920 “On Backing Out of Cat 
aract Operations.” He reported a case of a man 48 vears o 
age in which the fluid vitreous escaped with the incision in such 
quantity that he stopped the operation and dealt with the cataract 
later by several needlings, finally getting useful vision, which was 
maintained for five vears. 

| have under mv care now a similar case in whicl wish 
had followed Gifford’s advice 

My patient was 47 vears old, was known to have had vitreous 
opacities for some time, but had had good results witl vlasses 
until beginning sclerosis of his lenses. This process had ad 
vanced to such a point in his left eve that his viston was reduce: 
to less than 20/200, his loss of vision being due more to. the 
irregular astigmatism in the lens than to opacity Phe operation 
was performed November 26, 1933. In making the incision and 
after its completion there was such an escape of fluid that. the 
globe collapsed. | removed the lens with the hook \ftter weeks 
of convalescence and a needling, a retinal detachment was foun 
which has since been operated with slight success. It is almos 
certain that the sclerosing lens and vitreous opacities in the othe: 
4) . 


eve are also accompanied by uid vitreous | expect to 


with it by repeated needlings, as suggested by Gifford, but drea 
the long period of time which it will require and the uncertainty 
of the final result. In reporting his case, Dr. Gitford said his 
patient had lost all sight in the left eve by some form of vascular 


degeneration 15 or 20 years before. | believe this to be signitican 


ot tuberculosis or focal infection. My case has detinitely had 
antrum disease and | have not vet become satistied that thet 
may not still be ethmoid disease. 

The loss of normal vitreous in the cataract operation is en 
tirely a different matter. Lancaster? says normal vitreous does 
not come out of itself. Twenty-five vears ago, Beard’ gave 
squeezing of the lids on the part of the patient as the major 
cause. He also condemned over-cocainization Now we know 


that improved anesthesia and akinesia have been the most im 


portant factors in prevention of vitreous loss. 
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e Esse ( S rolapse of normal vitreous before 

the lens is icte weheve s better to stop the operation 

ce lens subse operat lor some reason, 
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i i ( ys the email thin the eve Phis complication 

L\ sult n updrawn pupil or a very large pupil with the 

Sil ( nd or retroverted d to the subsequent contraction 

of the vitre s, whi is been in the wound and_= anterior 

chamln \lso. nearly alwavs there are obstructive vitreous 

opacities Phanks to Lindne we now know that vitreous is 
not a cul edium to erowth of bacteria. 

/ ( Hlemorrha his aceident has occurred but 
twice in 1 experience in the cataract operation, but several 
times in operations for glaucoma. One of the cataract cases | 
reported in 1931 I did not then use retrobulbar injections of 
novoecaine and adrenalin. In a series of cases of avertin anes 
thesia recorded by Miss Nichol, chiet anesthetist al the Silver 


Cross Hospital, Joliet, the blood pressure was 1 
W he re 


it was low 


if 


CaS, 


as res 





was high, 


luced 


182, 


1 


if 


to 


Was 


Oh). 


-educed 
to 100 


1k eCVery 


\\ here 


| educed 





170 HARRY W. WOODRUFF 


Dr. Davis® of Madison, Wisconsin, refers to a case of reduc 
tion of intraocular tension from 60 to O during avertin anesthesia. 
It would seem that this might be the ideal method to prevent 
hemorrhage and perhaps other complications when one can secure 
at once such marked reduction in general blood pressure and 
also in intraocular tension. If expulsive hemorrhage occurs, it 
is not advisable to remove the eve at once, as sometimes a normal 
globe may be retained. 

In cases of intraocular infection, if discovered within 24 
hours, most eves can be saved by the deep orbital injection of 
8 or 10 mm. of a solution of cvanid of mercury 1 to 1,000 with 
4 mm. of 4 per cent cocaine added to prevent pain. 

Very few operators think it wise to examine the eve the 
day after the operation. If they are so unfortunate as to have 
an infection they will probably lose the eve, as only early treatment 
is effective. The cases which | have lost from infection were 
those in which I did not examine the eye the day after the opera 
tion. Some foreign protein is useful in prevention and treatment 
It is assumed that in every case the conjunctival sacs have had 
attention. There should never be any intraocular operation if 
the culture is positive. 

I was recently informed of a case in which laboratory exam 
ination showed eleven colonies of staphylococcus growths. Not 
withstanding this, operation was performed and the eve lost from 
infection. Any focus of infection about the face, mouth, nose, 
or ears should be taken care of. Lindner says he does not bother 
with a conjunctival culture previous to extraction.’ 

[ once operated a case in which there had been a chronic 
conjunctivitis for several years. We were not able to free the 
eve from secretions and never secured a negative culture after 
treatment for two years. Finally, in the presence of conjunc 
tivitis, with abundant secretion with bacteria of many sorts, 
extraction was performed. Daily intramuscular injections of 10 
cc. of aolan were given and the patient made an uneventful 
recovery. We have no means of knowing when the patient may 
possess immunity or whether this treatment created immunity. 
However, at the time of the operation | frequently give injections 
of foreign protein. 

No precaution should be omitted either as to patient, surgeon, 
or operating room. Is there any reason why the ophthalmic 


surgeon should not follow the rules of general surgery as_ to 
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dress, mask, and rubber vloves? The mask should cover the 
nose as well as the mouth. The surgeon will find on use that he 


1 


can operate as well with rubber gloves as without. Only prejudice 
keeps us from making this advance, as | can testify from personal 


CNPEPience 


Intraocular hemorrhage occurring after the operation can be 


arrested by the subcutaneous injection of adrenalin and ergot 


Postoperative Glaucoma \ smooth intracapsular operation 


his compheation, because this condition 1s usually due 


to iris or capsular entanglements in the wound: also by cortex 
n tl P | | 1 


he anterior chamber and to epithelial ingrowth into the an 
tenor chambet If the tension persists, some operative method 
Is necessary; preterably an iridectomy or iris-inclusion operation 
or trephining. Glaucoma due to epithelial ingrowth is fatal to 
the eve 

This may be caused by a di lay in healing due to the presence 
of irts, capsule or cortex in the wound or to the carrying into 
the eve of epithelial cells on the knife or other instruments intro 
duced into the anterior chamber. The prevention of this condi 
tion is obvious. Leave no foreign substance in the wound and 
have point and edge of kmite sharp and free from any roughness. 

Phere are occasional cases of postoperative glaucoma (usu 
ally following needling), which may recover without operation. 

late iris and vitreous prolapse is usually due to some acci- 
dent. A well-placed protective bandage and application of a Ring 
mask prevents this complication 
On December 18, 1934, | pertormed an intracapsular simple 


extraction on a man O8 vears of age without complication, using 


one central conjunctival suture. Three days later a sudden cough 
caused him to have pain in the eve. [examination showed lateral 
prolapse of the iris, which was removed \s long as the central 
suture held, there was no prolapse above. However, a few 
days later this gave way and there was marked bulging and iris 
prolapse above This caused slow convalescence and will re 
quire future surgery. | believe a firm pressure bandage might 


have prevented this complication. 
Retinal detachment following cataract extraction is mostly 
incurable. It is not necessarily a sequel of the operation, but ts 


caused by anterior choroiditis of tubercular or foeal infection 


origin. 








172 HARRY W. WOODRUEI 


lf an aphakic eve, in which visual results have been good, 


suddenly begins to become tilled with vitreous opacities, treatment 
should be directed to whatever area of infection may be found 


If none are discernible, then treatment with tuberculin is advis 


able. Fifty per cent of all uveal disease is tubercular.  ¢ Michac 
The following is an illustrative case: The patient was 47 
vears of age. Two vears after a perfect recovery from operation 
for cataract, retinal detachment occurred Phis patient had been 
subjected to a most thorough physical examination \fter oa 
Walker diathermy operation attachment was secured which held 
for three months and then relapsed Phe second eve was opet 
ated for cataract with perfect result. Two months following the 


extraction the vitreous in this eve became cloudy with exudate 
so that vision was reduced to 20/200.) Metamorphopsia was also 
present. Under tuberculin treatment his vision returned to 6/5 
with clearing of the vitreous and disappearance of the distortion 
In this case, also, there was slight focal reaction several times 
following the injections. In such cases, | beheve treatment wi 
tuberculin is justified even though the skin tests mav be negative 


as it was In this case 
Irritation trom retained cortex can only be prevented by its 
complete removal. If in any case cortex is present and not ab 
} ] 


sorbing, the alternate use of atropine and eserine will help 


The surgeon may even be justified in the removal of cortes 


and capsule in a secondary operation; if necessary under a gen 
eral anesthetic. | have had no personal experience in the use 


of lens proteins, but much experience in other foreign proteins 
which | belleve have their use in these cases. 
he absorption oft 1 


tained cortex; the older the patient the more the eve will be irm 


I believe age is the greatest factor in t 


tated by cortex. It is the common experience that lens cortex 


is well tolerated in the young. 


Sympathetic Ophthalmia This is fortunately a very rare 
complication. I once thought | had such a case until the path 
ologist reported that the enucleated eye did not show the char 
acteristic epithelioid cells. Clinically, it was a case of sympathetic 
ophthalmia and the final result in the sympathizing eve was only 
enough vision for the patient to get about. One other case which 


did show the cellular changes followed the same course and left 


the patient with 20/200 vision in the sympathizing eye. 
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Phere are two rare but important postoperative complica 
tions which have received little attention in the literature: Cor 
neal opacity, not striated keratitis, but a permanent dense central 
corneal opacity. | have had four cases. | know of no treatment 
dd 


for this condition, but 1f it occurred in one eve, | should use an 


undivided conjunctival flap in operating the second eve, pretet 


ably the Cermak subconjunctival method, which involves only a 


teral sht in the conjunctiva his might help in maintaining the 


Phe other compheation is a fistula which should be dealt 
early by a conjunctival flap placed over the fistula afte 
cauterizing the fistula and the under surtace of the flap with 
ite of silve 
Mservahions and ¢ WCIUSITONS The cataract surgeon should 
know his patient as well as possible Pherefore. a proper pre 
‘ ] ] + ? 4- ‘ 
yperative general physical examination is most important and 
5] ould het be sl] vy] ted \lso the examination of both eVes, espe 
ly the pupilla eactions and intraocular tension should be 
| ‘ Ss operating 1 i strange environment « wrates 
Pree Cn he may Opel ite ¢ papel first a Ss. 1 ike 1 care 
‘ : ’ lth 1 lay - ] t ; 
1 st ¢ S re nrements and the various ys and mstruments 
( \ ] 1st il 1 vo Ove tl Sin ulvanes \ The (pe ting 
, ‘ ] iat , 1 
LESCcTvVe ( 1 tCapsula Cope Ion mmature tenses nm 
cople Ve +> ears of age Pertorr capsulotomy 1 iture 
taract . what r age. In le under 55 ee 
aracts © Vhnateve AL H people ull Ved ( age in 
mature lenses, perform capsulotomy removing cortex by pres 
s e and anterior chamber irrigation what is then left 1s usually 
iken care of by absorption Without serious consequences 
| ] ] 


| feel that the conjunctival sutures are an advantage, but are 


not a sure preventive oft complications except that the uppel lid 


? I 
innot enter into the anterior chambet Phis accident has oc 
red twice in my experience, but fortunately was discovered 
arly enough to prevent loss of the eve 


Now the tendency 1s toward a= peripheral iridectomy or 
lotomy. This does not always prevent prolapse of the iris so 


hat full iridectomy is still the safer procedure The advantage 


f the round pupil is so great, however, that there are many 


ases in the middle vears of life when it can be preserved without 
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prolapse if the wound is covered with a previously formed con 
junctival sliding flap (the Van Lint flap). 

| teel the need now is the perfection ot a method for the 
removal of retained capsule in older patients. Arnold Knapp 
expressed this need in 1928,'° asking for better illumination. 
Hildreth!! recommends the ultraviolet light. Nugent!? writes in 
favor of it and thinks the need has been met by the Hildreth 
light. | think the difficulty is not so much in seeing the capsule, 
except in certain cases, but in grasping it with any kind of forceps 
May one hazard a prediction that some technique will be found 
by which this troublesome capsule may be removed after the 
lens is extracted? It is only exceptionally that one can remove 
the capsule with forceps. This need has not been entirely met by 
the instrument of D. M. Yazujian described in a recent issue of 
the American Journal of Ophthalmology.'’ Where the capsule 
is thickened, it may be removed by the capsule hook, but the 
thin capsule can be dealt with, with mild irrigation and mild 
suction. 

Senile cataract is so common and so disabling to the patient 
and its removal so dramatic or so tragic as it may be, that we 
cannot spend too much time or thought on our failures as well 
as our successes. May | quote from Nicholas Senn: 

“Brilhant operators are not always the best surgeons. The 
best results in surger\ follow the one who is most painstaking 


in the minutest detail.” 
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DISCUSSION 





Texas \fter conference last night 
with Dr. Woodruff and some of our colleagues, it was considered inad 
sable that I should undertake to touch upon ten or thirty points in his 
aper in the limited time of ten minutes It was, therefore, regarded as 
best, if T could, to single-shot a single phase of his paper, and it was 


lecided that that single shot should be directed to the undivided conjunc 


| shall not undertake to introduce any new principle in ophthalmic 


but I should be content 1f I 


surgery, | am atraid that that day has passed, 


uld simply present some modifications of a well-established and ancient 


principle that will enable us to get a safer and more secure result 
1 will try to explain in a few words how I trv to make an undivided 


unctival bridge in a cataract extraction, which, by the way, is applica 


hle equally t all forms of cataract and to glaucoma and other operations 


n tl S 

With a specially constructed conjunctival forceps, grasp firmly the 

unctival and subconjunctival tissue above the cornea, about 4 mm 
the limbus. This then gives us a vertical fold of conjunctival and 
subconjunctival tissue, and with the forceps in this position vou have a 
iS] the eveball so that it cannot move in any direction, and 
ucl Ss vou are grasping the conjunctival tissue and subconjunctival 
tissue from above, you can exert a gentle upward traction on the globe, 
al ‘ t} tens with the eveball instead f increasing the 

tension, as is usually the case when we apply pressure below the cornea 
S ANCE is ch as it 1 s the tendency towards a 

] ( s | i | he K lu ng t iInsnxio! 

ir lesirabl | think, to complete the conjunctival bridge with the 

kt lone ut you are uncertain about this, it can easily be completed 
S \ | S S thev can used iny desire | lirection, 

that wa u can fashion the flap or the bridge in accordance with 

| think a 10 ? idth would be the appre 

making the corneal incision with a knife, it should not extend more 

thar third of the limbus circumference If desirable one may extend 
he excision on either side with scissors. That gives the gradual opening 
th eball with no pressure on the eyeball, but, on the contrary, grasping 
t nd h ge the eyeball down has a similar effect to a superior 


rectus suture and has the advantage, as pressure exerted on one point by 
the uperior rectus suture may distort the eveball to some extent and 
re with smooth delivery of the lens 


Now we come to the most important point. What are you going to 


ith vour flap, or what are you going to do with your bridge Recently, 


] 


on a visit to Brooklyn, Dr. Tameson, who, by the way, has a marvelous 


Brooklyn and is using the conjunctival bridge, brought out 


f 


prominently this point Do not have the patient look down while you are 


undertaking to deliver the lens, because that tightens the conjunctival 


bridge \fter the bridge is formed, I insert conjunctival grasping forceps, 
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one blade below the bridge and one above it, carry it back to the region 
of the insertion ot the superior rectus so | have simply the bridge tirmly 


in the grasp of the conjunctival forceps. Then if | want to relax this 


conjunctival bridge, all | have to do is to carry forward my forceps to the 
region of the cornea. Moreover, I have the bridge completely under my 
control at all times so that | can clevate it from the cornea or depress it 
or pull it back toward the cornea, or any direction | pleas Vheretor 

if | wish to make an iridectomy, all | have to do is to lift up the bridge 


and make the iridectomy in the regular way, or if | want to make a glau 


coma operation | still have the flap under perfect « 


What is the advantage of all this?) [ersonally, | think it helps 


make secure the eye against many ot these complications to which |) 
Woodruff has reterred 1 will sav, in passing, that all oft thes iri 
kinds of incisions have been attended with fine results. For forty vears 
| have made everv kind of incision and every kind of flap, and what | 
presenting now is simply in order that we may have another string to thi 
bow When we undertake to make an operation tor cataract, | think 


want to be able to shift our position as often as may he necess 


interest of the patient 





First of all, 1t gives immediate nourishment to the cort | 
no interval of non-nourishment for the cornea There are 1 stitcl 
or sutures about the eve at all to give possible troubl 1 wl 
junctival bridge is pushed back in position you have a pertectly s1 th 
surface that unites, not tomorrow or the day after tomorrow, but imt 
diately, and the anterior chamber fills immediately You ha tl pyr 
tunity in that way for the surest and swiftest possible uniot It is this 
swift union, with minimum of trauma, that helps prevent the prolay 
of vitreous, that helps prevent infection, that helps prevent the accumula 
tion of epithelial cells in the anterior chamber, that helps prevent pr 
In other words, | think it is very effective in minimizing man) these 
complications we all so much dread 

I thank you very much for your kindness lid not wish to pre 
anything that had the appearance of claiming to be revolut 

Dr. Frank E. Burcu, St. Paul | would like to discuss one phi; 
Dr. Woodruff’s remarks about chronic conjunctival infection \ll 


have had the experience of sometime having intractable conjunctivitis 


which is very chronic and will not respond to treatment n such cas 
I have on many occasions resorted to the so-called three-day treat 
two hours before operation instilling 2 per cent silver nitrat This has 


proved very satisfactory in this type of cas« 


The other point | wish to discuss, as a means of preventing complica 
' 


tions in cataract surgery, is to emphasize the importance of simplified 


operation. Many younger ophthalmologists feel that they have not reached 


the zenith of ophthalmic surgery unless they are invariably doing intra 
capsular extraction. To advocate a preference for intracapsular opera 


tions for the occasional operator, in my opinion, 1s to increase the pet 


centage of hazard and the percentage of complications 
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saw my Japanese maid, he said, “Splendid! Mongolian hair is thicker 
and tougher and has advantages over all other hair for sutures. It is very 
fine, columnar and has no grooves or twists in which bacteria can collect.’ 
So since that time my Japanese maid has lost a number of hairs and | 


hope she loses a lot more in the future 


There is one point about these conjunctivitis cases before operating 
on them that I want to mention. I, too, have had, as we all have had, cases 
that have a positive culture and no matter what treatment ts used the 
culture stays positive, even though the eye sometimes is clinically clean 
You are apprehensive about it, and when it gets to a satisfactory stat 
vou don’t want to be bothered about being apprehensive; it 1s too much 
ot a chore. A number have cleaned up remarkably by blocking off both 
punctums with a toothpick applicator soaked in trichloracetic acid. It gets 
into the wood of the applicator and nothing runs off that wood. It soaks 
up any drop you may have. You put it into the two punctums. If you kee] 

treating your conjunctivitis by any method and abolish any connectt 
hetween the nose, it gets better within two or three days’ time before 
operation 

Another word about a complication Dr. Woodruff didn’t mention and 
could not mention, just as little as he could mention all the complications 
inside a day’s period. That is the dinitrophenol cataract. We in Sar 
Francisco started it; we had that dubious privilege Dinitrophenol fo 
rapid loss of weight was originated and taken up at Stanford Medical 
School by our Pharmacological Department \ vear and a half ago th 
work was finished in the laboratory and the thing dispensed and used 
a good many of our men in San Francisco. It was the quickest way for 
a fat, lazy, voracious person around the middle fifties to take off weight 


rapidly and not suffer any inconveniencs 


We have seen seventeen such cataracts in one city I] have seen seven 
of them — four in the clinical material, three in private practic and 
operated on three of them. They form a clinical group which simply has 


not appeared in our experience before 
Within a period of about two months, there appeared a group of people 
in my own experience seven, in the total experience of the city seventeen 
who are all about in the early fifties. They all happen to be women 
They all had been very obese, and they all had taken dinitrophenol. They 
had all seemed well previously. They had all noticed failing vision within 
the last three or four months, and they all had cataracts, which in some 
cases were practically mature, in others so far advanced that they are 
maturing now, within the last two months or so, very rapidly. So as far as 


the clinical entity is concerned, there is no question that it is hahit 


There has been some comment made about these cases by our phat 
macological friends at home, who do not believe that dinitrophenol has 
had any relation to the development of cataract. I think there it is quite 
fair to take the clinical point of view. Here we have a group of people 
who have not appeared before under these circumstances, and they have 
all been taking dinitrophenol. It is up to you to explain why dinitrophenol 
has not conduced toward it in some fashion or other. Just what its action 


is, we do not know. 
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wo very excellent men there now, one an associate of mine, 


other a pharmacologist, trving to find out by every possible laboratory 


t just what it that starts the process in the lens 
Rk. Oscar Bo Nucent, Chicage The proper removal of cataract 1s 
peration of the major type. The disasters, accidents and complications 
vhich it 1s subject may be brought about by even the slightest deviation 
the intended surgical technic, and because of this fact, | wish to 
the point which Ir. Woodrutf has brought out the importance 

il 4 kK \ h well t It d assistants 

\ ! t ised tl ri Ireth lat ! ! re than a yea ind | cannot 


nity pass without again commenting on its value in_ the 


the lens contents in case ot broken capsule or in cases of 
1 ‘ ‘ t iture lenses in younger persons 
I characte t the ultray let ra produced y the lat }. Causes a 
5 ‘ the lens cortex and nucleus, which readily enables one t 
‘ ‘ r the smalles rt lens content which may still 
I n the ante chamber 
Che more | use this lamp the better I like it, because the capsules which 
\\ lrutf has referred to as having been almost impossible to remove 
( emoved under the influence of this light, because the capsule 
ess fluorescent and when you can see the difference betwee 
capsule and the vitreous, as you cannot see it without the lamp, you 
what i y and S t ditficult to go back and get some 
he capsule that is left 1 
: lrutf has mentioned that the intracapsular operation § per 


| betore the age f 55 is more dithcult \lv experience with the 


uum method of traction has taught me that even as young as 45 vears 
¢ ta iu 1 1¢ ery cataract in Cay sul 

( t he a il ‘ what th loctor has brought ou 

ce ¢ sutures, | ha t been satished with one or two sutures 1 

( unct rand had a quire | the habit of using as many as four or five 

When used five sutures, | recognized the benefit of more sutures, until 

t up to using as many as nine sutures. Since last spring | have beet 
a modified untied suture, which | would lke to show 

This is a double-armed silk suture, specially mad It is placed atte 
neision and before the removal of the lens 


Dr. GEORGIANA THEOBALD, Oak Dark, II] At the Illinois Eye and Ear 


Infirmary during the past twenty vears approximately 10,000. cataract 


} 


erations were performed by the various staff surgeons and their assistants 


During the same period 51 eyes were enucleated and 10 eyes were 


exenterated for complications occurring during or as the result of the cat 


extraction. The diagnosis and number of cases is as follows 


“ft 
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Loss of vitreous and iris prolapse 1 cases 
Intraocular hemorrhage 3 cases 


Panophthalmitis 


Enucleated Cast 
Exenterated 11] cases 
Endophthalmitis . 1 cases 
[ridocyclitis ... 12 cases 


(Some of these eves have regressed to atrophi 





Glaucoma each 12 cases 
Iris prolapse plus intraocular tumor lea 
One private case sent to the laboratory had glaucoma s 
to a cyst formed by ingrowth of epitheliun 

Vhought should be given to avoiding the above results \ 
has covered the subject well; | wish only to emphasi . | 
teachings 

Loss of vitreous and iris prolapse usually occur where 1 patient 
cooperates poorly. From the time of the first visit, the pati 
trained to obey orders; trained gently and firmly; he sh 
repeatedly to look down toward the feet, up toward the hair, and to h 
each position until another order is given \fter the operat I 
found it of great value to have my up constant 
looking up it 1s impossible to squeeze S tens the 
The patient should be repeatedly ren ki H 
rhages occur usually before the first 1 are du 
of the vessels, lowered intraocular 1 thi SIS 5 
vessels 

Panophthalmitis is a needless occurrences In the 16 cas 
here the operator proceeded in spite of the laboratory rep 
ulture.” Culture should be made on all cases and the operat | 
abide by the laboratory report 

Iridocyclitis is a more common occurrence and all sucl i] 
do not come to enucleation. This kind of inflammation is due ther 
focal infection or allergy to lens substances 

Glaucoma occurs as the result of iridocyclitis. In all of thes S 
there is a large amount of lens substance still remaining. L’erhaps 


ing the anterior chamber or sucking out the lens fragments seen at tl 
time of the first dressing might reduce the number of such case 


] t ; l int trot nil vel 


Endophthalmitis is usually due to tocal ection and su ( 
removed only when there 1s great pain 

Epithelium may be carried into the anterior chamber 1} lull knife 
Guard your knife point jealousy ; do not entrust it to an inexperienced nurs« 


In the one case | mentioned, “iris prolapse plus intraocular tumor,” the 
history read that there was no light perception on the nasal sick 
light projection is poor, some fundus pathology must be antici 

\ consultation with the family physician regarding the patient’s health 
and habits is most necessary He, too, can advise you about the pre 


operative sedative by mouth, which usually lessens the patient’s fears an 


makes him more cooperative 
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\lso in some cases | have had some of my instruments made in a 
dull finish so as to prevent that light from shining direct to the ey 


Sometimes it is almost dazzling to a sensitive eve 


Dr. J. G. Huizinca, Holland, Mich In getting rid of all the lens 
debris after the ordinary capsulotomy operation, | have found a great 
deal of help in obtaining as large as possible a capsule tragment. | find 


that I get this largely through two perpendicular incisions through the 


capsule with an exceptionally sharp, new cystitom« We all try to have 
our knives as sharp as possible. We fail frequently because we do not 
have a cystitome that is equally sharp. By making two 


licular incisions through the anterior capsule, | am able, 
to grasp an exceptionally large part of that anterior capsule 


it out, leaving less of a pocket in which the lens debris 





or reside 


There is another matter which has not been mentioned, in which | 
have compared my results recently with those which have been done pre 
viously, namely the old thing that has been so often mentioned in the books, 
but which we so frequently ignore, the preliminary iridectomy That is 
up to you. If you do an iridectomy at all, do it a few weeks in advance of 
the time you are expecting to do your cataract operation. | am_= sure 
there are not many men here who, if they had seen the results of that 
method, would choose on their own eyes to have anything else done but 
a preliminary iridectomy. It makes the subsequent cataract operation 
so much simpler, so much easier, so much less trouble in the way of 
irritations, and so much less danger from infection, that it is well worth 
our while to tell the patient of it. I find no patient of mine has ever 
refused the preliminary iridectomy, because after | have explained the 


advantages of it they are entirely willing to have it done 


The third thing I wish to call attention to is this Asa result of rather 
sad experience, when I formerly allowed my assistant to take care of some 
of these cases after I had done my operation, I found that no one, at 


least in my office, should take care of these cases after the operation but 
the surgeon himself Anyone else interfering with that or doing the 
dressing on that patient is taking a tremendous chance of undoing the 


good work that the surgeon has done 


Dr. Harry W. Wooprvurr, closing: I said in my paper there is scarcely 
any part of the cataract operation or any suggestion or any change in 
procedure or technic that is not subject to controversy. Many of these 
that have been brought up are as old as my experience in the cataract 
operation. We used to discuss those questions when I first began to 
operate, and they are not settled vet 

It was interesting to see Dr. McReynolds’ moving picture of the 


intracapsular operation under the conjunctival bridge. I have considered 


that subconjunctival operation, but I feel that, while it may be of value 








a CAaSt whi r¢ l Was necessary to preserve ne nutritior t the 


cornea on account ot having had _ the experience ol the de velopment 


general opacity in the cornea of the other eve Chen | would think that 
a ‘ Bes eer | ee that 3 PaR-F 1] th 
pre subconjunctival extraction la Is, preserving all 1¢ 
i ot simply a bridge, but making enough of an opening in the 
I to 1 ke the Nncisiotr nd to get the lens it \ Wd th 
. , 
J re | don’t know how much ¢ 1 the bridge v 
bare narro\ , , maintaining tl nutrition th. ' 
) bey } et Ss ft nitrat S ‘ +; preparation in c yun tis 
; Pree Cie eovwoe. 1. Asi hi tas pees aes 
ite 1 Stinate Cases ¢ conyunct s | use much s we Soil 
S e patient | reterred to in my paper had all those treatments 
cek a week, and st nothing would cure th nyuncet he 
' ] ] 
Ca aictel PiIcally 
Whetl the viministrat 1 foreign prote t K US Sa ht wh 
this erat i am not so sure ut | know ther s another ele ‘ 
es the local condition { the conjunctiva This | car liustra I 
‘ 
Cause ocvclitis pus pouring ut t the lacrvmal sac and at tI 
the conjunctiva in a case otf trachoma, with the eyelashes 


the cornea so the epithelium was abraded through a considerable area 


Here was an eroded epithelium, pus coming out of the lacrymal sac, 
bathing it, but no apparent infection of the cornea for weeks. So there is 
some other factor besides the local condition, and maybe you can supy 

+ } 


V toreign protein in some cases 


[ have had more than one di 


scussion about the needlings and capsulot 


omy cases. | know that most authorities talk about the few cases in which 


needlings are necessary, but that isn’t so in my experiencs They are to 
trequent | have t do so many of them I don’t know that | can tell 
why that 1s | fe howev« that in many cases that \ t t and 
vet ag 1 sual result, vou ll have the poster ens e, which 
late nis going to make you ( | und to wrinkl ind vol 
have i sterior lens ¢ psu tha s Ss ( uc 1 t 
with the Hildreth lamp, which has been referred t 1 belie had 
better edk t shortly alte you perat ithe h t i 


ir. Barkan refers to Mongolian hair. Of course, he lives in a coun 
try where you can get those hairs comparatively easily In our part 
the country we don’t have any Mongolian hairs. However, I have often 
felt that irritation in there from those sutures was an important facto1 
and if we could get rid of it, it would be advantageous, of course | heard 
Dr. Lindner refer to the use of the Japanese women’s hair as sup] 
that want 


1 


had any experience with cataracts produced 


I have never 
phenol. Of course, that 1s not any part of this paper, the causation of catat 


acts, so I will pass that uy 


Dr. Nugent still talks about removing the capsule with the forceps, 


and | won't denv his ability to do that, but | admit my own inability 
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l yet the « ipsule with the ceps nlv i except il Ca s | ha 
ible te | t it | cannot is easily Ss it ks as th gl 
conie Phe Capsule eludes thy reeps ha s tl sol | i 
reterence t some kind of hook that vou may e abic It n that with 
lor. Nugent also made the statement that when th tier s \ 
is 45, the capsular of ition can be pet vy the rcuun met} 
That migh ll right Dr. Nuget ut it woul ht 
the rd t erat Hie has t ¢ consel H ( Ss ] 
ir he ca g t the edge without getting ( h has t K¢ ick 
( the sate side We do know posit v that the suspens S ‘ 
fragil cople than it is in young , 


He ls ent ed mat sutures |) Nugent ca st 
many sutures as he wants t it that sta ent does | 
averag erator; he should t put in all those sutures 

| have ed the untied sutu not the on Nuwe es R 
one Dr. Berens New York published some iv WI erha 

| had more experience with it | might think ina inta | 
Ve suc ed in any ki i untied su -_ re 
the operatl lt catarac 

Dr. Theobald says panophthalmitis is unnecessat \\ 
these complications are unnecessary, of cours hat is the t 
ire aiming at, to perfect our techni 1 bel that a e¢ 
lowing a cataract operation is a pretty serious criticisn f the perat 

With reference to general hospitals, if the hospital does not ha 
everything in the operating room that the operating eve surgeon thinks 
it should have, it is up to him. People will have those things they ki 
about them that is, most hospitals are ready and willing to go along 
with their surgeons and get and have what they want Ver ften it is 
too much bother; you only have an occasional case. | think it is tren 
ously important \s Dr. Tivnen says, this operation is built uy 
number of small things and any one of those little items may 1 he 
failure of your operation 

I never had any experience with any complications on account of light 


being retlected, as Dr. Muncaster has referred to 

Preliminary iridectomy has been discussed tor years. | believe th 
are occasional cases where it is an advantage, but | am quite sure that tl 
majority of the operators would not advocate preliminary irides 
a routine procedure 

Regarding the assistant’s taking care of the cases afterwards, 
say that is a personal question. You may have an assistant who would 


take care of them better than you would. Perhaps he can do the operation 


better than you 
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When ocular discomtort or headache on use of the eyes per: 
sists after correction of the ordinary refractive errors, aniseikonia 
should be suspected, Particularly, the presence ot photophobia, 
not accounted for by diseased conditions, should make one suspect 
the presence of this particular defect. Many, 1f not most, patients 
who find comfort in tinted lenses have antseikonia as the cause 
of their discomfort. It has been found that the correction of 
the amseikonia relieves the photophobia and tinted lenses are very 
rarely necessary. 

(ine type of headache, in which the correction of aniseikonia 
has been unusually effective, is the unilateral, frequently recut 
ring and often prostrating headache, usually coming on without 


definite relation to use of the eves and often accompamied bp 


nausea and photophobia, the latter not particularly hmited to the 
time of the attack. This is often diagnosed as migraine. In few 
of the cases that have been helped has there been any premon 
itory aura. 

Casre REPOR Dr. L. F. complained of very severe prostrating h 


aches, recurring at frequent intervals, the attacks usually lasting two o1 


three days Examination of the eyes showed considerable hyperopi 
astigmatism corrected by the following formula 
O.D. §.+4505C 175. Ax. 75 
LCS. §.+2” t 225 \x. 108 
Visual acuity with glasses equalled 20/15 O. In addition, there was 
a right hyperphoria of 1.25 4. Inasmuch as there was not a great chang 
in the refractive correction found at the examination and the lenses he 
had been wearing, it was suggested that the relative size of the visual 
] ] 
| 


Images De measured 


in the ophthalmo-cikonometer showed the right image 


Examination 


to be 0.75 per cent smaller in the vertical meridian than the I 


the left image to be 0.75 per cent smaller horizontally than the right imag: 
Iseikonic lenses were prescribed to correct this inequality of the visual 
images, and since wearing the lenses he has had no headaches and 1s abl 


to go about his practice with comtort 


On the suggested possibility of amiseikonia being a factor 
in the production of true migraine, a special series of 28 cases 
was examined in cooperation with Dr. O'Sullivan of the migraine 
clinic at Bellevue Hospital, New York. Only a small portion 
had aniseikonia, in fact, two of the cases occurred in one-eyed 


individuals. Aniseikonia existed no more frequently in these 


patients than in any other group of cases chosen at random. 
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relation of aniseikonia to various phorias and = tropias 

has not as vet been definitely worked out, but it 1s a fact that 
cases that present aniseikonia very frequently have small phorias 
is been observed that in many cases presenting hyperphoria, 


ywnished (1 completely disappeared On the correction 


of the amseikonmia It has been our experience that prisms are 
very rarely necessary when aniseikonia is present and properly 
corrected. It has also been found that most cases of strabismus 
in Which the size of the images can be compared have had quite 
a high degree of inequality of the visual images. If the differ 
ence is greater than 5 per cent, the images cannot be fused. This 
isvmimetry of the images is a cause of the persistent diplopia, 
M I] er squint operations, the so-called “hor 
Vas ¥1 iphic iy demonstrated in the cas reported I 
’rotess Dielschowsky early this Veal By means of the cor 
rection of a disparity of about 13 per cent in the size of the images, 
th liplopia immediately disappeared and excellent depth per 
ception was proven by measurement with the Keystone Stereo 
metric cards. On removal of the lenses, cvelotorsional diplopia 
was present \ most surprising phenomenon was that binocular 
single vision was maintained not only in the central portion, but 
hroug he e1 field of binocular fixation 
f Measurement The apparatus has been fully 
les ( n the publications of the Dartmouth group. The pa 
tient looks through the size-measuring instrument called the eiko 
nometer at a sereen with four small holes, 4° from the center, 
hyehts behind these holes so arranged that one eve sees the 
holes as black dots and the other eve sees the hghts only The 
dots and lights, coming trom exactly the same situation, normally 
are apparently superimposed. When there is esophoria, exo 


phoria, or hyperphoria with no aniseikonia, there 1s displacement 
of the lights in relation to the dots, the relative vertical and 
horizontal dimensions remaining the same. The four images 
seen by the right cye (lights are shifted to the right or left or 
up or down in relation to the corresponding dots. Lenses for the 
correction of this inequality must be very carefully calculated 
from tables (specially prepared by the Department of Research 
in Physiolgical Optics at Dartmouth College) as to their curva 


tures and thicknesses, and be very carefully ground to produce 


the desired result. Frequently a double lens must be designed. 
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This may be of the double evewire or temporary type, or the 


lenses may be designed as in the so-called permanent type to tit 


in one evewire 


In general, for plus power lenses the more highly curved the 


inside surface is ground and the thicker the lens, the greater the 


magnification produced. Still more magnification and meridion: 


i 


differences in magnifications can be obtained by combinations 


making up telescopic svstems to give the necessary spheriea 
evlindrical, and iseikonic corrections 

Results — The results here recorded are limited to the tn 
250 cases examined. This is done to exclude the ones for whi 


lenses have only recently been preseribed and those which have no 


had their lenses a sufficient length of time to definitely determi 


the results Practically all of these patients were referred 
ophthalmologists, because they were suspected of having am 
eikonia. 

(of 357 cases referred for examination, aniseikonia was tout 
in 235 or 65.8 per cent. In 191 cases, the patient obtained tsetkon 


is 


lenses and was rechecked after wearing the first or temporary 


~ i 


pair for varving lengths of time, usually at least three weeks 
before the permanent prescription was given. The findings wer 
then rechecked \ll cases included in this group have had thei 


lenses over four months with the following results: 


1. 89 or 46.6 per cent obtained complete reliet 


50 or 26.2 per cent obtained marked. though not cor 


plete rehef 


> ec > 


or 2./ per cent obtained only shght rehef fros thie 
temporary glasses, usually insufficient to warrant hay 


ing the more expensive single evewire type made up 


4. 47 or 24.5 per cent obtained no relief 


Discussion \ means of helping approximately 75 per cen 


of the difficult refraction cases whose svmptoms had not beet 


relieved by the ordinary refractive methods has been apple 
clinically in this series of cases 

Drax hacks 

1. Length of time required for the examination and, 


occasionally, uncertainty of the results. 


ho 


I’xpense of the instruments to the examiner 


3. [Expense to the patient for the lengthy examination 


and for the specially designed glasses 
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bJesp cSt dra icks owever., I eli , 4 tiie list essing 
svmptoms of even the majority of this difficult class of patients 
\ sually been examined many times without relief, can 
( tan n this manner, our efforts have not been in vain. 
1 7 1 4 7 1 
\nothe Indow has been opened to admit light on many 
‘ . se ad ; , 1 eo 
otore poorly-unde stood phenome a. \ great deal of turthe 
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have said that ittle has ecn writte y ophthalmologists about 
seik he reasons are that the first place it involves a knowleda 
hvs ey and of optics which few if any us possess, and, therefore, 
few are ¢ etent to discuss it scientifically and from practical experienc: 
n the second place the apparatus needed to measure aniseikonia has not 
( ulable to ophthalmologists in general, and if it were they could 
not use satisfactorily without special training 
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University and the New York Eve and Ear Infirmary in whose depart 
ment this work was done: also to Mr. A. Haustetter who so graciously 
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so well conducted the majority of these exhaustive examinations. Th 
cooperation of various ophthalmologists of the district is also gratefully 


acknowl dye d 
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But if litthe has appeared in print, there has been considerable cor 
ment passed from mouth to mouth. Some of this has been favorable 
course, for the results have compelled recognition; but there has beet 
tendency in certain quarters to belittle the significance of aniseikonia and 
to throw doubt on the claims made for its treatment. [| wish to discuss 


this side of the subject 


Dr. Hughes has given figures showing his results; | 1) ha 
reported his results, and the figures are very nearly the same | figure 
published by the Dartmouth Clinic are about the same say 7| 
of cases benefited. The Dartmouth workers sent followuy stionnarre 
to all of their cases 

Anvone who has any knowledge f the statistical study 
trezntment knows the sources of error to which it 1s exposed. It 1s neces 
sary to discount the statements of patients as to results t Is necessary 
to allow tor the profound psych vical ettect need ex S 
with an impressive instrument by an enthusiastic examine It is necess 
to allow for possible bias on the part of the observer. When all these 
allowances have been made, what about the residue How sl 
count for cases which cannot be explained away? | am ret 


Warren's remark when he had just completed the first sur 


under ether “Gentlemen, this is no humbug 
| wish to point out certain very obvious reasons tor. the 
eikonic lenses to relieve some patients whose symptoms Y 
that their trouble is, at least to some extent, due to aniserkonia t me 
compare the problems of aniseikonia to those f astiematist Suppos 
astigmatism were Just discovered Suppose apparatus were 
measure only the vertical and horizontal meridians and to correct th 
differences in refraction in those two meridians only 1 tl 
admit that much could justly be claimed for the treatment of astigmatisn 
even if we were thus limited But it 1s certain that there w 
failures, namely: those cases with axes 20° to 40° away from 1] ert 
or horizontal axes. Should we, therefore, decide that astigmatism wa 
negligible importance, not worth the attention clini S < 
| have an object whose size and shape are unknown to you. | 
to measure its height vertically and its length horizontally how littl 


you then know its true dimensions! At present the eikonometer measures 
only the vertical and horizontal meridians — the most important beyond a 
doubt but not the only ones worth considering. Corrections i1 ligue 
axes are being made occasionally at the laboratory at Dartmoutl 
apparatus is not yet available for general use 


} 


Furthermore, it must be borne in mind that we do not know how the 


eyes compensate for aniseikonia. We know that for hypermetropia the 
accommodation gives effective compensation, and its capacity to do so is 
measured by the amplitude of accommodation. We know that compensa 
tion for differences in brightness (in intensity of light) 1s effected by the 
pupil, and by retinal adaptation. We know that exophoria, for exampl 
| 


is compensated by convergence and we measure the amplitude of con 


vergence as a gauge of this function We know also that there is a 


capacity to compensate for aniseikonia, and can measure its anrplit 
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hen tirst one eve, then the other, is made to fix 1n the six cat 


di i] fields while thre action ot both eCVes os observed Dv the 


either or both internt may become markedly over-developed, 


ausing the affected eve to constantly remain at the inner canthus 


reach in turn to have a marked inversion when the fellow 
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The conditions tor which paralyses of the sixth nerve are 
most commonly mistaken are a large powerful internus with 
normal externus, a strabismus fixus and a retraction svnd1 


OTT 


and, indeed, in the first two conditions especially, it is often im 


possible to make a definite diagnosis until the muscles in question 


are explored and studied. 


The feel of the museles when on the hook is Cuuite chagnos ( 
and the sensation most lke it 1s that gotten when tishing, the 
normal muscle feels as a strike by an ordinary tish; the larg: 


] ] 


hvpertense muscles, like an especially large tish, and the tibrous 


bands found in strabismus ftixus and retraction syndromes lik 


hooking a sunken log or reet. These sensations are rarely attecte 


by an anesthetic, except when the muscle is nor 


The deviation should tirst be measured for distances 


near, and an attempt should be made to measure in the s 
cardinal fields. This may not be possible in the field wher 


1 


duction is absent or limited, but the attempt will often bring « 


primary and secondary deviations 


The screen-comitance test is most important here to bring 
out the primary and secondary deviations and also any complicat 
ing vertical anomaly. It may also show that when the tel 


eve is covered and the supposedly pare tic eve 1s required lol 
that the eve may be abducted normally or nearly so he fellow 
eve should be watched carefully for secondary deviation, as the 
diagnosis and operative procedure may be governed by this ob 
servation. It seems, at times, that the effect or lack of effect on 
Tenon’s capsule and the conjunctiva has some influence in dete 
mining the diagnosis. In examining children, one must have 
considerable patience ()ften a change of test objects and pr 
cedure is necessary to hold the attention. With patience, however 
the examination in children can be as satistactory and the diagt 
as sure as in adults, except that in adults the secondary deviation 
and contracture may be increased to such an extent that the 
become more evident. 

Paralysis of the external rectus may show simply a failure 
in abduction, or it may be complicated with such a marked se 
ondary contracture that paralysis is more apparent than real, and 
when the internus is freed by tenotomy the externus may I 
found to be nearly normal. Then again, a congenitally large, 


powerful internus may be so strong as to keep the eve in the 
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nasal field so constantly that the externus only appears to 


paraly red Chis was so in the following case reported in 2 
previous papel 
Case | C. B. was born with thi right eve converged \t 
nine months of ag hen | first saw him, the eve seemed anchored 
the nasal field Phe father, who was a doctor, observed him 
efull om birth and had nev seen the eve leave the inne 


inthus I ss bly some movement of the COnPUTK tiva or Tenon’s 


, : : ; 
capsule made wt seem that the externus would abduct tne eve | 
hk | 1 Mle ¢ ld any thd 11 we ODSeET VE Phe 
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eC sta pul Ot le po ‘ ul inte US This prol ibailit S 
LCL ( is an argument 1n ior of an earl peration where 
Sik i, condit 1 Ss spected 
’ 1 1 
Cas Hl. B.. age 14 months Phere was a ce e fis 
, ‘ . 
torv of squint at 11 davs after birth. Both eves were in the nasal 
‘3 , 1 1 1 , 
field, and apparently unable to abduet to the midline \ note 
+ lhiectn? ‘ on - , : ] + al - 
rom. the story savs, “much lhke C. B. (Case 1). but bilateral 


Phe parents Were advised to patch each eve alternately for one 


week at a time and to practice abduction in any way possible 


When seen July 19, 1935, there was still a convergent strabismus 
present, but each eve in turn could abduct to the outer canthus 
with some difficulty. The case thus appears to be one with hypet 
tense intern, which relaxed somewhat due to the prolonged 
occlusion. The case looked much like a paralvsis of both externi 
in September, 1934, but with the improvement in abduction, the 
original diagnosis seems the more probable. The treatment is 


] 


fe Be 


continued for another six months before re-examination 
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Cases of strabismus fixus appear very much like the case 
just deseribed. The eye is fixed in the nasal tield The ettect 
of traction on the conjunctiva and Tenon’s capsule may be the 
same as in the powerful interm. There may be some evidences 
of giving of the internus in the latter, while in strabismus fixus 
the eve is firmly fixed at the inner canthus Phe head is rotated 
to the right and left depending on which eve ts chosen for fixing 
It is often quite difficult and even impossible to make a detinite 
diagnosis without exploring the muscles 

In strabismus fixus, the internus is of the same fibrous con 
struction as is found in a retraction syndrome, except, in the latte 
it is usually of normal length, while in strabismus fixus it is a 


short rudimentary band, entirely tibrous, which holds the eve 


firmly in the nasal field Po get the band on a muscle hook 
is necessary to go well back and when so engaged no amount ot 
traction in safety will bring the eve from this position. A case 


has been reported in which the globe was ruptured from such an 
attempt. As the externi in these cases are normal, a complet 
tenotomy would allow the normal externus to abduct the eve 
abnormally and finally to develop a secondary contracture with 
a resultant divergence. To ward against this, a generous reces 
sion of the fibrous internus should be made to or beyond. the 
equator, using the fibrous band as a stay rope to prevent the ev 
from abducting too far 

Retraction syndromes when atypical may resemble very 
closely paralysis of the externus. There is no mistaking the 
tvpical case of retraction syndrome with limited abduction and 
limited adduction, each being dependent on the amount of fibrous 
tissue present, narrowing of the palpebral fissure in adduction 
and often in the primary position, retraction of the globe in 
adduction, the up and down shoot also in adduction and the remote 
convergence nearpoint. 

It is not the purpose of this paper to mention any of the 
many typical forms, except those which resemble paralysis of 
the externus. In these, abduction may be nil or nearly so, but 
adduction may be normal; narrowing of the fissure may be 
slight or absent and retraction of the globe may appear to be absent. 
With the following test a retraction of the globe may be demon 
strated in many cases in which it seemed to be absent. The tips 
of the index and middle fingers of one hand are placed one on 


each lower orbital margin, just opposite the origin of the inferiot 


oblique. Making light but equal pressure with each finger, the 
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each in turn will retract. With this test, retraction can be dem 
onstrated in most cases and is the deciding point in some cases 
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lessen the secondary deviation hese 


also often necessary t 
procedures chosen carefully give satisfactory results. When 
operating either or both interni the convergence nearpoint must 
be carefully recorded. With the operation of taking a tongue 
from the superior and inferior recti and suturing to the externus 
in various ways, the writer has had no personal experience, 
except to examine several cases postoperatively. Had the results 
so obtained been gotten without a recession or tenotomy of th 
internus of the same eye, the writer would have adopt dl the pro 
cedure long since, but the internus is generally weakened at the 
same operation as the splicing. This may be a large factor in 
the results obtained. One must also respect the elevators and 
depressors and consider the chances of adding a vertical clement 
to what was originally a simple lateral squint, which could |x 
controlled by a turn of the head. We are all familiar with the 
weakened superior recti and the consequent diplopia following 


{ 


some of the operations for ptosis involving the superior rectus 


CONCLUSIONS 
Ikxperience leads one to make the diagnosis of paralvsis of 
the sixth nerve with due regard to the conditions which may 
simulate it and to employ any means and a due amount of time 
when necessary to make the diagnosis. 
At operation, one may have to change the diagnosis a 
the muscles are exposed and examined and so change the opera 


tive procedure. 


DISCUSSION 


Dr. JoHN F. Gipner, Rochester, N. Y It is very easy for the ophthal 
mologist to fall into the error of regarding most ocular abduction defi 


ciencies as paralyses of the external recti. We are grateful to Dr. Whit 
for emphasizing the muscle syndromes which simulate this condition and 


for giving us his methods of differentiating 


them from external rectus 
paralysis and from each other 

In my experience, an external rectus paralysis suitable for operative 
correction is rarely seen. Practically all the external rectus paralysis 
cases seen in our clinic are in neurological conditions, some traumatic in 
skull fractures, some in nasopharyngeal tumors, some of inflammatory 
origin such as cerebro-spinal meningitis, syphilitic basal meningitis, petro- 


sitis with Gradenigo syndrome, or in brain tumor cases, such as tumors 


of cerebellum, midbrain, and the basillar plat These conditions are all 
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ing adduction with widening of the palpebral fissure and arching of thi 
brow on the opposite side, oblique movement of the globe when adduction 
is attempted. No other congenital anomaly is present, the only treatment 
recommended here was the wearing of glasses for the partial correction 
ot hyperopia of 3 diopters in each eve 

The etiology of double retraction syndrome is probably f ntral 


nervous system origin, although the late Ir. Harold Gifford, who read a 


paper on retraction syndrome at this society in 1924, has recorded good 
evidence mm favor of birth trauma as the cause of the unilateral cases 
The unilateral cases are predominantly left-sided corresponding to the 
predominant obstetrical position L.O.A. Retraction syndrome cases, cithes 
unilateral or bilateral, typical or atypical, should be recognized and d 
ferentiated trom external rectus paralysis, tor most tf thet 


require Operation 


Dr. Meyer Wiener, St. Louis Dr. Gipner requested that | 
that method, which | have not vet reported, of correcting pa s 
1 wish that we could win over Dr. White to this technic, caus 
hands it has been very successful and 1s giving most satis sults 
\bout 25 or 26 vears ago, 1 performed a Hummelsheimet perau 
f taking a strip of tendon trom the superior and interior re 
transplanting them to the attachment of the external rectus, and | thought 
| had an original operation, but when | looked up the lterature, | tound 
it had been reported by Hummelsheimet 
This operation was very. satistactory Sometimes we 
ten degrees whaductior (dd I mes as uch as 35 ( s 
very case that | ha lone has ‘ satista m tl 
il nprove ent 
It is ry thcult, | think You have . s 
work with. Lately | have done the modification offered N 
O'Connor of San Francisco, taking a strip of the inner portiot t the 
superior and inferior recti and transplanting them to the attach 
the external recti. In this way we get more pull and more 
If you strip one muscle back turther than the other, uo are apt 
get a slight vertical deviation Then there is the dithculty these sti 
tearing loose from the suture So I conceived a simpler techni nstead 
of mutilating the sound superior and interior recti and taking a striy 
and transplanting it to the attachment of the externus, | expose the 


paralyzed externus and strip it down the center, lift its attachment to the 
globe, cut it off a ways back, attach the upper half to the supe r rectu 
tendon, pretty far back, the lower half to the middle ot the inferior 
rectus the same distance back, and we get the same effect with a ver 


much simpler technic and without mutilation of our superior and interi 


recti. | have some photographs 


This man was injured in a wreck. He had a brain injury, a complete 
paralysis of the external rectus with retraction of the interni. [| mention 
this particular case because I)r. O’Connor says those are untavoral 


1 ] 


cases. This man was injured, | think, five vears before, and had not 
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| want to mention one thing more that hasn't been touched up: 
and that is a congenital defect we sometimes see where there ts a vertical 
deviation due to paralysis of the inferior rectus and an apparent ptosis 
We have had a number of cases, and | have never known just exactly 
what to do tor them | hit upon an idea this summer Just recently, 
on a case where there was complete paralysis in the inferior rectus, com 
plete function of the inferior oblique, complete paralysis of the superior 
oblique, and incomplete function of the internus and the externus n this 
case we couldn't take a strip from the internus and the externus and trat 
plant them below to make the eve pull down, so | took the 1 riot lique 
which wasn't needed since its opponent was out of function, exposed it with 
the conjunctival incision, cut it off a distance away from the ins 
and transplanted it a little to the nasal side of the interior rectus at 
little closer to the cornea It brought the eve down t a level with tl 


right eve, and he is deve 


Dr. L. C. Perer, Philadelphia There are several points that vish 
to discuss, very briefly, in connection with this verv excellent presentath 
of Dr. White's 

The first is one of nomenclatut which | regard as important. We 
are confusing three terms or groups of terms in discussing muscles, the 


] 


question of “ductions,” “rotations,” “convergence” and “divergence,” which 


are in one group. “Ductions” should apply entirely to the use of two eves 
in using prisms, in overcoming the power of prisms. Rotations apply t 
the movements of one or both eyes in any one of four directions, or oblique 


directions as well. Convergence and divergence are matters of innervation, 


something entirely different. 1 feel we should carefully distinguish 
tween rotations and ductions because if the terms are used discriminat 
ingly, one will always understand exactly what is intended t e conveyed 
The second point | wish to stress is the very excellent suggestion of 
Dr. White's, that so often we depend upon the correction of a deviation 
by operating on a single muscle, when the correction should be made by 
dividing the work between two muscles Anyone who has operated a 


great deal knows how much one can increase the correction of a recess! 


operation by employing, at the same time, a moderate degree of shortening 
of the opposing muscle As | have stated before, it is something like a 
game of golf. If one attempts to use a nmiblick when he should use a 


midiron, the shot is apt to be weak. The same rule applies in muscle 
surgery There are instances when we can employ but one operatior 
but when one attempts to correct a considerable degree of deviation, it 


is infinitely better to divide it between two muscles 

The third point I wish to speak of, very briefly, is that of the question 
of recessions and how far one can recess a muscle without causing any 
real difficulty in the future use of the eyes. | am referring to the internal 
rectus. So far as rotations are concerned, a muscle can he resected and 
reattached to the eyeball as far back as the equator, but when we come t 
the question of the innervational influence in convergence, you will often 


find recessed muscles placed back to the equator or farther back are not 
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CHANGES IN) REFRACTION 
FOLLOWING OPERATION FOR STRABISMUS* 


Don MARSHAI M.S., M.D 
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MPORTA? In orthoptic tramimg and in other methods ot 
correcting ill ises Of strabismus to obtain the best possibli Vision 
for the patient Phe only exception 1s the case in which the eve 
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Os (WK) sph ( ed with 0.25 evlinder l Vis 6-2 
WO davs bye tore Operation the retraction was: 
Q.[) 1.75 sphere combined with 1.00 cylinder X Of Vision 6/60 
O.S 2.00 sphere combined with 0.25 evlinder X 4 Vision 6 
from the Department of Ophthalmic Surgery, University of Michigan 


\ studv completed under the John E. Weeks Scholarship tor Research 
Ophthalmology, Universitv of Michigan 








206 DON MARSHALL 


These slight changes show that the eves were not undergoing 
significant spontaneous change. One week after operation het 
refractive state, under atropine again, was: 


O.D. + 1.75 sphere combined with 1.00 cylinder 60 Vision 6/4.5 - 3 


O.S. + 0.75 sphere combined with 2.00 cvlinder X 75 Vision 6/6 


Four months after operation it had changed to: 


O.D 2.25 sphere combined with + 0.37 cylinder 72 Vision 6/4.5 

O.S. + 2.25 sphere combined with + 0.50 cylinder XX 67 Vision 6/4.5 - 2 

Eleven months after operation refraction was 

O.D 2.25 sphere combined with 0.50 cvlinder & 70 Vision 6/4.5 - 3 

O.S. + 2.00 sphere combined with 0.75 cylinder X 65 Vision 6/4.5 - 2 
If, as Llovd' states, the greatest contribution one can make 

toward binocular vision is to bring the vision of tl 


tne poorer eve 
as nearly to 20/20 as possible, and if the refraction of an eye 
changes greatly in a week following strabismus operation, it is 
plain that lenses prescribed for that eve preoperatively may be a 
gross misfit afterwards, and the patient may be considerably 


handicapped in his efforts to develop stereopsis 


The original assumption that astigmatism is congenitally 
acquired and fixed throughout life was early proven wrong 
Astigmatism may change at any period of life, but in normal eves 
these variations are due to changes in the lens, since corneal 
astigmatism changes very little at any age. * \stigmatism ma\y 
be abnormally caused or changed by corneal section,* keratoconus,* 
tumors of the lids as chalazion®’ © or orbit, trephine operations, 
trauma,’ tumors or disease of the cornea, plervgium and scars, 
irregularities in the lens or posterior tunics of the eve, diabetes, 
and disease of the ciliary body. It has long been felt that trac 
tion by the lids and their pressure on the globe cause astigmatism, 
even to the point of explaining the usual change from so-called 
direct astigmatism in youth to inverse in old age, due to senile 
loss of tone of the lids. 

In 1874, Noyes!® reported an increase of astigmatism with 
rather marked changes in refraction following tenotomy) of the 
internal recti for esophoria. In 1903, Bull'' reported the dis 
appearance of 1.75 D. X 90 astigmatism three davs after a 


tenotomy of an external rectus for exophoria. Both of these 


writers believed the refraction changes were due to the muscle 
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changes \s a result of these articles, A. E. Davis, in 1903, 
warned against tenotomy or any surgery as an operative pro 
cedure primarily to cure astigmatism. Surgical treatment of 
istigmatism, chiefly by corneal section or cautery, apparently was 
having some vogue at that time.'* Davis stated that most oculists 
would agree that the rectus muscles exert pressure on the globe, 
saving “most of us have had the sad experience of seeing vitreous 
squeezed out of an eve during a cataract operation by traction 
of the straight muscles on the eveball, the lids being held entirely 
free from the eve.” Iavis referred again to his reported case! 
of a house surgeon at the Manhattan Eve and Ear Hospital who 
could voluntarily, with lids held away from his eve, increase his 
corneal astigmatism by 1 diopters in the right eve, by 1 diopter 
in the left, and nearly equal this under scopolamine cycloplegi 
Without question, this increase in astigmatism, as shown by the 
keratometer, was caused by the rectus muscles 
hat was in 1903 Poday, although tenotomy is less. fre 


quent, operations for strabismus are becoming more and more 


frequent, while the effect of these on errors of refraction seems 
to be almost forgotten. Perhaps this reticence is to avoid an 


ied connection with the school of the late Dr. Bates,'? who 


developed this subject to a ridiculous extreme. Ball'® and Duke 
Felder!’ mention that tenotomy of a rectus muscle may alter the 
neal curvature Phe American Enevelopedia of Ophthalmol 
vy mentions it, the section having been written by Davis 
Posev.!” Jackson, Clark.-! [llett.-- and Fuchs’? do not men 
tion it But twenty vears ago Howe was convinced that the 
extraocular muscles affect the form of the globe, and shows 
entally that the internal rectus muscle has a lifting powet 
} ems.: and thirty-six vears ago Norris and Oliver specified 
action of the exterior ocular muscle groupings” as a cause 


PROCEDURI 

Po discover and establish the occurrence of changes in re 
raction consequent upon muscle operations in strabismus, a 
series of cases was studied. The group consisted of 55 patients 
were operated upon on 62 occasions to correct their squint, 
but who showed a total of 88 muscles operated upon, since often 
two or more muscles were dealt with at one sitting. The group 
was selected only by excluding all cases with poor vision or poor 


fixation in either eye, and all patients who were unreliable at 
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refraction. No selection was made as to sex, age, tvpe or degree 
of squint, or type of operation. These patients were retracted 


under cycloplegia before operation, again on discharge from the 
hospital, and in a large share of the cases again at later intervals. 
The cycloplegic consisted of 1% atropine sulphate solution in 
stilled three times daily for three days in children of 14 vears of 
age or under, and a combination of 3.5% solution of homatropine 
hydrobromide and 0.5% cocaine hydrochloride instilled every ten 
minutes for six doses in patients over 14 \ large mayjorit 
the refractions were performed by the same examine \ll 


patients were retinoscoped and then checked subjectively 


RESULTS 

The age of the 55 patients studied ranged from 3 to 31 
vears, averaging 12.3 vears. Types of squint represented were 
Convergent 83.5%, 43.6% being alternating; Divergent 14.5% 
Right Hypertropia 1.8%. The right eve was operated upon alon 
in 38.7%, the left eve in 48.4%, and both eves in 12.9%. In nine, 
cases in the right eve, and also in the left, two muscles were 
operated on at the same sitting. Cperations performed were as 
follows: Recession 50% : Resection 35% ; Tenotomy 8% ; Tuck 
5% ; Resection with Advancement 2%. In 40% of the 62 oper 
ations the patient had been refracted at some time at least several 
months previous to the operation, which thus provided a check 
on any marked changes in their refraction which might be o« 
curring spontaneously. The time of this early refraction averag 
1914 months previous to the operation. In slightly over halt 
of these cases the difference between this early refraction and 
that done immediately before operation did not exceed 0.25 diopte: 
in either vertical or horizontal meridians. Of the remaining 
eves, 45% showed a change in one meridian of only 0.25 D., 
and in 23% a change of only 0.50 D. The remaining small por 
tion showed greater changes, but this early refraction indicates 
that, in general, the eves in this study group were not undergoing 
any marked spontaneous change in their refractive stat 

Seventy-seven per cent of the patients had their basic r 
fraction, from which subsequent changes were calculated, deter 
mined four days or less before the day of operation, and 94% 
less than three months. The amount of squint preoperatively 
Ninety-four per cent of the patients had 


averaged 25 degrees. 
their first postoperative refraction fourteen days or less after 











{ 


— 





the day of operation \verage vision of all eves was. bette: 


Changes in the refractive state are reported here as changes 
n the vertical and horizontal meridian of the eve, considering 
the latter as a retracting unit \s two examples, an inerease in 
convex sphere discovered at the time of retraction is here noted 


isa decrease in the curvature of both the vertical and horizontal 


i ridian oft the globe, Or an equal degree nn each plane \ le 
crease in the strength of a convex cvlinder, axis vertical, required 
the eve Slyvmihies a nerease the ret icuiny pow ot the 
eve in its he ontal plane, and is here so noted. In oblique axes 
e listing 1s th that division to which the axis 1s neares 

\lthough the refractions were done with vreat Care, and 
every effort was made to have each examination accurate to one 
quarter of a diopter or less, all changes of les in 0.50) D. are 
ere ored. Changes considered sigmifticant 1 s study are 
HW 0.50 D. or greate 

at POSTOPERATIVE REFRACTIOD 
(Of the 70 ope ited ey Sin 62 patients 600% showed a « inet 
fO.50 1D. or more in one or both meridians. Of the 54 untouched 
cVes his group 11% showed such a « lange In 20 the 
( ye Vas vreate mn the UNOp ited than in th “ ( eve 

(ot the 42 cases showing a change of 0.50 1). « ore in 
t Operated eve, the average change in the vertical ( in Was 
O86 DD. In the horizontal plane of the eve, the average chang 
: is 0.65 |) 

Subdividing the group according to the type of operation, 
ind excluding all changes of 0.25 D. or less, we tind, when only 
a lengthening operation (recession or tenotomy) was performed 
on one or both eves (23 patients o1 25 eves ~ OO% oft the CVeS 
showed significant change in the vertical meridian of the glob 
of which 93% were an increase in curvature averaging 0.79 1D) 
In the horizontal plane, 32% showed significant change, of which 


87% were a decrease in curvature, averaging 0.57 D 

When only a shortening operation (resection, advancement 
or tuck) was pertormed, and no simultaneous lengthening opera 
tion (16 Cases, 17 eves}, 35% showed a chang of Ovel 0.25 1). 
in one or both meridians. Such a change in the vertical meridian 


was found in 24%, and in the horizontal plane 24%. The vertical 


curvature was found to be decreased three times averaging 0.83 
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D., and increased once 0.50 D. The horizontal curvature was 
increased three times averaging 0.67 D., and decreased once 
0.50 D. Thus 75% of the significant vertical changes consisted 
of a decrease in refraction power, and 75% of the horizontal 
changes an increase. 

When both a lengthening and shortening operation was done 
on one eve (17 cases), 77% showed significant changes in the 
vertical meridian, of which 77% were an increase in curve, 
averaging 1.05 D., and 23% a decrease averaging O.83 1). In 
the horizontal plane 41% changed, all a decrease averaging 
0.75 D. 


In the first, or lengthening operation group, OS of th 


unoperated eves showed no significant change in either meridian; 


IS% changed in the vertical and 27% in the horizontal meridians 
Of the 15 unoperated eves in the second, or shortening operation 
group, 40% showed significant change, always a ftlattenn 


usually of 0.50 D. In the third or combined group, the unoper 


ated eves showed change in the vertical plane in 20 and in tl 
horizontal in 12%. Except for 25% of significant changes 
the vertical meridian in the first and third groups, all change 


the unoperated eve were decreases in curvature 


FIRST POSTOPERATIVE REFRACTION OPERATED EY! 


PE F SNIFF Ave A 
PERAT N M H ANGE ‘ t 
{ \ O07 cer 93 x ( St 0.791) 
Length ) H] 32 per cet N71 r 71) 
\ \ 241 Fr €e 7 ( ( ( “4 ) 
1 - -_ 
on H 24 per ce 
i 
~— —_ | 
. \ \ 4/ per ce t 4/4 iM ( J | 
ee H 1H percent 100 pe lect 7 


TABLE 1 \ summary of the changes in refractior f O50 1D 

ccurring between the examination made immediately befor 

that done at the time of discharge from the hospital. M Meridian; \ 

Vertical meridian of the globe; H Horizontal; L. & S Operatior 

where both a lengthening and a shortening operation were pert | 

the same ey Increase Increase in curvature, or retracting 
Decrease Decrease ¥ 1) diopt 


A study of the relation between the amount of refraction 
change and the amount of squint change, both resulting from 
the surgery performed, shows the average squint change at the 
time of the first postoperative refraction to have been 19 degrees. 


Dividing all cases into two groups, we find that of 62 operations, 


27 showed a change in the amount of squint of 19 degrees or 
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less, or slightly less than half the cases, the other half showing 
change of 20 degrees or more. Of the 42 operated eves show 
ng a postoperative change of 0.50 1). or more, 11 were in cases 
ot 1 first half, and 31 in the second The amount of total 
( nye efraction in the two halves was exactly the same, but 
the frequen of such changes was nearly three times as great 
ll to 3] vhen the squint is ¢ mged 20) degrees or more by 
. ( Similar] 1 the 22 unoperated eves that showed sig 
icant change, 9 were the tirst half, of changes under 20 d 
ees, and 13 over 20 degrees \gain the amount of change was 
ley ] the tw ( 1S ] , Tre Irequenc\ ot change Was 
; 6 ( ( 1 tt 
SE ) \ LE FRAC 
A « sequent ( S We ool O © ] ( 
pat Ss, ata peri iveraging nths aft he operation 
{) ne Pn " ite ‘ cS 74% S \\ 1 | mm)yT ) tro? 
t first postoperative re Ol or both m« ns, and 
S CC -( irters « e eves Cre ( nuing to ¢ Dp ehee in 
perat 
eae noperated « Ci Ae eee om the las 
( 132 from the preoperative ctio1 \\ one 
( se were only in one me in of the eve and only 
50D. Changes in the vertical dian were nearly three times 
S Tre Cl + to 1] Ss in tl 1 ontal, but there vas an eCve!1 
Sit cl | 1 Cs na ( SCS 1 er vature 
' 
ay een thie 1 S 1 SS nd DOSLODM« j Vt ( 1¢ ons 
ves the Ope | ere 33% ore trequent the ve 
cal thar n the h ontal mx lians n the vertical ( han 
63% showed Significant ¢ Inge {) hese, 87.5% cre changes 
1 the direction back toward the preoperative state and onl 
12.5% a continuation onward of a difference first noted at the 
first postoperative refraction. In the horizontal meridian 72% 


re back and only 28% onward. In 


the unoperated eves (34) only 32% showed change in the vertical, 


| r half were back, but nearlv as 


ot which OoOvel 
the horizontal only 12% showed change, equally divided be 


tween the two. In the operated eve, 81% of 


changes were back; in the unoperated, 53%. 


significant changes ws 


rie 
many onward: and 
in 


the significant 
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A comparison of the total amount of refraction change was 
made by adding the change in the horizontal and vertical merid 
ians, after excluding all changes of 0.25 D. or less. By comparing 
these total changes we find that between the preoperative and 
first postoperative refraction, and between the first and second 


postoperative refractions, the follow Ing Were the average ( hang s 
OPERATED EYES 


Lengthening Operation 
Shortening Operation 
Lengthening and Shortening 


UNOPERATED 


Lengthening Operation 
Shortening Operatior 
Lengthening and Shortening 


There was a slight tendency for changes present at the 


s 


~ 


second postoperative retraction to be greater when the amount 
of squint change was great, in both the operated and 
ated eves 
With a definite tendency manifest for changes to 
as time goes on, it is of interest to note the changes exis 
the second postoperative refraction from the preoperative 
or an analysis of the semipermanent changes in the eves 
In the group in which the lengthening operation 
there were 17 operated and 14 unoperated eves. Of th 
eves, 59% showed a significant change in one or both 
In 75% the vertical change had been an incre: 


and in 87% the horizontal a decrease 


10 of 14 showed no significant change \ll changes 


decreases of curvature. 
In the shortening operation (3 cases 10% 
nificant change in the operated eve \ll changes were 
of curvature. In the unoperated eve only one of tiv 
change. 
In cases where both a lengthening and shortening operation 
had been done on the same eve (16 operated and 15 unoperated 


eves), in the operated eve 69% (11) showed significant chang: 


in one or both meridians. In the vertical curvature, 75% were 


increases in curvature. In the horizontal curvature, 860% wert 
decreases. In the unoperated eves, in 60% no significant changes 
occurred in either meridian. Vertical and horizontal changes 


were of the same type, on the average, as in the operated eves 
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CONTROL GROUP 

All the changes discussed above might be ascribed to inac 
curate refractions. To determine the consistency of our refrac 
tions, a control group of 19 unselected young (12 through 21 
vears, inclusive) patients from our tuberculosis unit were refracted 
twice. None was refracted at an interval of less than two weeks 
Seventeen of the 19 were done two or three weeks apart. The 
other two were done at intervals of 11 and 30 weeks, respectively 


Cycloplegic and technique were as in the main group 


The average age of this control group was 18 vears. Of 
the 38 eves, 33. (87%) showed no change over 0.25 D. in any 
meridian. Two eves changed 0.37 D. in one meridian, less in 
the other, and in three eves there was a change of 0.50 D., but 
in one of the latter the two refractions were seven months apart. 
It seems fair to conclude that, taken as a whole, the refractions 
done in this study are sufficiently accurate to warrant the drawing 
of conclusions from them. 


Although closely related to the problem of this study, the 
academic question of how such changes in refraction occur as a 
result of surgery on the extraocular muscles, and in what portion 
of the globe they are manifest, cannot be adequately treated here 
Theory and correlative evidence would point to the cornea as 
the structure which by a change of curvature would cause thes« 
changes in refraction in various meridians. It is unlikely that 
the effect could result from a change in the ciliary muscle, lens, 
or posterior portion of the eve. Those authors who mention 
the effect of the extraocular muscles on astigmatism unanimously 
agree that their action is on the cornea alone. To prove this point, 
keratometer readings were taken on a portion of the cases in our 
study group. For factors not easily controlled, the entire group 
could not be so examined, and the relatively few measurements 
made would not warrant the drawing of conclusions from them 
This aspect certainly demands further study, but from a clinical 
and practical viewpoint, the occurrence of changes in the total 
refractive error is the significant fact, whether they be actually 


limited to the cornea, as is most likely, or not. 


Similarly, the mechanism of refraction changes in one eve 
following operation upon the muscles of the other eve is of con 
siderable interest. Superficially, it would seem that gross errors 


had been made in the examinations. But such changes appear not 


illogical in a consideration of the conjugate functioning of the 
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extraocular muscles of the two eves. Jackson?® states “an opera 
tion on any one of the muscles, if it alter the effect produced by 
contraction of that muscle, alters the general muscular balance.” 
Since the two eves by innervation function together in conjugate 
movements and in convergence, it follows that surgical change of 
tension of one or both of the horizontal rectus muscles of one 
eve might by reflex compensation alter the tension of the hor 
zontal muscles of the opposite eve. Such changes appear to be 
relatively infrequent, minor, and without pattern, in comparison 
with the operated eve, vet frequent enough to warrant as caretul 


observation as those in the eve on which surgery was performed 


CONCLUSIONS 


Reviewing the results, we may make the following general 
conclusions : 


1. The refractive state of an eve usually changes as a result 
of operation upon the extraocular muscles of that eve. These 
changes are more frequent when a lengthening operation is done, 
with or without a simultaneous shortening operation, and when 
a large deviation is corrected. Sixty per cent showed a change 
of 0.50 1). or more in at least one meridian when discharged 
from the hospital postoperatively. The average change is three 
quarters of a diopter among the 60% noted. 


2. The opposite untouched eve may show changes, though 


oO 


less frequently; 41% of the unoperated eves showed significant 


change when discharged postoperatively. 


oe) 


Later observations show that in the great majority of 
cases the eve tends to return to its preoperative state slowly, 
but since this tendency is often incomplete or overdone, permanent 
differences usually result. Six months postoperatively 61% of 
cases showed significant change from the preoperative state in 
the operated eve. A year after operation nine out of ten cases 
showed such a difference. It cannot, therefore, be assumed that 
changes due to surgery will in time correct themselves and dis 


appear, even though they do show such a trend. 


4. Refraction changes from lengthening and from shorten 
ing muscle operations correspond to the effect the increase or 
decrease of muscle tension consequent upon the surgery would 


have upon the globe, if such changes are in the corneal curvature. 


Thus, the usual change following a recession operation is an in 
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‘rease of vertical refractive power and a decrease of refractive 


4 
wer In the horizontal meridian. Following resection of a lat 
] Y 
eral rectus, the opposite usually occurs 
>. Although the tvpe of change may be anticipated, in get 


eral, developments in the individual case are so uncertain in typ 


1 


and degree that the final result cannot be foretold 


~ 


6. The frequency of changes in both the operated and un 


operated eCVes pomts to the necessity ot trequent postopera Vé 


check of visual acuity, with refraction and change of lens whet 


SUMMARY 


1 1 
} 


l. Recent literature makes little note of the changes 1 
refraction caused by surgery on the extraocular muscles 
2. Pre- and postoperative examination of a series of pa 


tients on whom surgery was performed to correct strabismus 


showed significant changes in both the operated and unoperate: 


3. These facts show the importance of frequent check ot 
vision and refraction after such operations, if postoperative orth 
optic training 1s to be adequately performed, and the best possibl 


vision provided for the patient 
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my attempt to check the findings of Dr Marshall, | accumulate 1 
i series of thirteen cases. This is a small group compared with Dr. Mar 


shall’s fiftv-five cases, but | received a description of his method and 
routine too late to follow more of my own cases in a hke manner 1 will 


trv to arrange my findings in such a way that they may be easily compared 


with Dr. Marshall’s report 
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Of these thirteen cases, eight were alternating convergent, two wer 


alternating divergent, two were right monocular convergent, and one 
left monocular convergent The angle corrected averaged 23.8 degrees 
Of these, nine were corrected more than 20 degrees, and four less that 
20 degrees. The types of operation performed were as follows 

1. Ten cases had both a recession and a resection on the 

Same Cv¢ 
2. One case had a resection only 
3. One case had a resection with advancement and a 


tenotomy 


$+. One case had a tucking and a tenotomy 


No case in my series was operated more than once 


\ résumé of the changes of the refraction in this series shows. the 


following 


1. In six cases, no change greater than 0.50 [). occurre 


in either meridian of the operated unoperated « 

2. In six cases, changes in the operated eve varied from 
0.50 1D. to 2.25 1D 

3. In one case no change occurred in the operated eve 


but the unoperated eve showed an increase in the ver 
tical meridian of 1.25 1). and in the horizontal meridian 
a decrease of 1.25 D 

4. Of the unoperated eyes, other than the one just quoted 
only two showed changes greater than 0.50 |). in either 
or both meridians 

5. Only three of the operated eyes in this series showed 

changes enough to be concerned about. They varie 


from 1.00 1D. to 2.25 ID. either in one or both meridians 


In contrast to Dr. Marshall's findings — his cases showed the grea 
refractive changes in the eyes that had the greatest correction of the angl 
of deviation several of my cases with angle corrections varying from 
29 to 33 degrees showed changes of less than 0.50 1). Only one case, it 
which the correction was 31 degrees, showed a flattening of the horizontal 
meridian amounting to 2.25 ID. The few cases that did show changes 
greater than 0.50 LD. occurred more frequently in the lower bracket o 
corrections All of my patients had refractions two to four days pre 
operatively and again, ten to fourteen days postoperatively. Some als¢ 


had a third refraction one month later 


One patient of this series has been under observation for several 
vears. She was operated upon one year ago. I| did a preoperative refrac 
tion, but no postoperative refraction until now, one year later. This 
showed an increase of 0.25 D. in both meridians of the operated eye, and 


a reduction of 0.25 D. in the unoperated eye. These changes, in my 


estimation, are certainly not great enough to be concerned about 
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kK 12 x0 ( ition with or recesst | feel sure that anvone 
vho corrects 25 degree d ition with one recession 1s ng t much 
ecessil | | words, \ 1 | leprived that eve ot the normal 
imount support that that internal rectus should be to that eveball 
I have maintained for years that Dr. Curdy of Kansas City should 


have more credit for what he taught us in 1916. His idea was to operate 
malance the amount of correction 
that vou are giving \ny eve that has a recession as far back as the 


meridian, as far back as ])r. White sug; his previous paper, has 





lost the entire support of that muscle, a1 believe we are justified 


in doing too much recession or too much resection. Operate on the other 


eye, if necessary, but don’t do too much recession. The recession operation 


in cases in which you hope to get after binocular vision will certainly 


interfere with the ability of that patient to do work, because the convergent 


power will always be weaker than it should be 
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Dr. Don MarsuHatr, closing 1 wish to thank Dr. Bressler for his 
remarks and for carrying out, as far as he was able in the short time 
available, a similar series of studies on a similar group of cases. I do 
agree with him absolutely in his conclusions. In the past year and a half, 
| have discussed this matter with several men and general skepticism has 
been brought forth about the significant or large change in retraction 
occurring after squint operations \s far as the percentage of such 
changes which do occur is concerned, obviously the exact figure must he 
determined on a very large series of cases and on the basis ot examina 


tions by manv men, not on one series of cases studied by one mat 


I do feel, however, that the series presented tends to show that changes 
do occur, perhaps not in each case and perhaps usually so slight as to | 
almost insignificant, but now and then a case does come up in which thers 
is a relatively large change in refraction, so large that if that patient were 


to continue with the glasses provided tor him on the basis of preoperative 





test he would have verv much diminished visual acuity in the « which 


shows the change 


In reply to Dr. Wilkinson, regarding the amount of recess 


on the illustrative case of which vou saw a slide, the recesston was 


5mm. With no exception do we ever do a recession turther ick thar 
that. The voung girl did show a correctior f 25 degrees, measure 

the Priestlev-Smith method with her glasses. Her eves, atter tl 

tion, were straight with the correction Without her glasses, thet Wiis 
considerable convergence In all our surgery for strabismus 

exactly the same principles laid down by |)1 Po 4 S 


W. White 


| teel that enough changes d ccur and changes large | 
in the refraction of patients who have had a squint operation to wart 
careful observation hy those who have such patients under tl 


to justify further study along these lines 








STUDIES ON THE 
INFECTIVITY OF TRACHOMA* 


I. AL JULIANELLE, Ph.D., AND 
R. W. Harrison. Ph.D 


WHEN THE stUpy of trachoma was instituted in 1930 at Wash 
grant from the Commonwealth Fund 


of New York, it was decided that the most profitable results 


ington University under a 


would be attained by temporarily disregarding the bulk of accum 
ulated hterature on the etiology of trachoma and by undertaking 
a study in the manner that 1s usually emploved with a new disease 


Phe reason for this decision was primarily the conflicting and 


numerous opinions concerning the causation of trachoma. It has 
been necessary, therefore, to repeat a number of experiments 
performed by previous investigators in order to establish funda- 
mental conditions from which future work might be projected. 

earlier communications from this laboratory have already 
contributed corroborative evidence that trachoma is transmissible 
to animals and that it is infectious in nature. That the experi 
mentally induced infection is specific and unrelated to deficient 
or faulty nutrition either as an associated cr complicating factor 
has also been recorded. As others had shown previously, further 
experiments indicated that under specified conditions, the infec- 
tious agent of trachoma does not readily traverse Berkefeld filters 
Concurrently with these studies, an investigation conducted on 
the bacteria cultivable from trachoma and clinically similar con- 
ditions reve al d that trachoma 1s not characterized by a particular 
bacterial flora, and that the bacteria isolated from trachoma may 
be encountered with similar frequency and distribution from 
folliculosis, chronic conjunctivitides of unknown etiology, inclu- 
sion blennorrhea and, to some extent, even trom normal eves. 
Repeated attempts to induce specific infection with bacteria cul- 
tivated from trachoma, either individually or pooled in the pro- 
portions occurring on the conjunctiva, made inevitable the con- 


clusion that bacteria grown from trachomatous material, itself 


* From the Oscar Johnson Institute, School of Medicine, Washington 
University, Saint Louis. Conducted under a grant from the Common 


wealth Fund of New York 
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active in inducing experimental trachoma in monkeys, are incap 
able of provoking the conjunctival reaction regarded as charac 
teristic of experimental trachoma. The organisms tsolated were 
predominantly diphtheroids and staphylococci; the three varieties 
of Streptococci as determined by their activity on blood; Pneu 
mococcus, usually group IV; a number of gram positive rods 
including chromogens and Morax-Axenfeld bacillus; gram neg 
ative cocci, but not gonococcus; a large number of gram negative 
rods including Koch-Weeks bacillus and Bact. granulosis: veasts 
and filamentous forms. 

Further experiments were undertaken to obtain information 
on the epithelial cell inclusion first described by Prowazek and 
Halberstadter. The data indicate that trachomatous tissues con 
taining inclusions are frequently non-infectious for monkeys, 
and conversely that trachomatous tissues lacking inclusions are 
frequently infectious. Monkeys that failed to react to injections 
of materials containing inclusions were subsequently demon 
strated to be susceptible to infection, thus indicating that lack of 
infection on the first occasion was not due to a high resistance 
of the animal, but actually to an inability of the inclusions present 
in the first material to cause experimental trachoma. Moreover, 
repeated examinations of inoculated monkeys, both infected and 
non-infected, regularly failed to reveal the presence of inclusion 
bodies. In a number of monkeys, examinations were made dath 
during the period of incubation, but again inclusions were never 
observed. It is impossible at the present time to draw any con 
clusions from these experiments. Whether this indicates that 
inclusions are found only in the human in whose tissues the agent 
of trachoma is highly parasitized, or that the inclusions are only 
concomitantly and not causally present in trachoma is not revealed 
by the foregoing experiments. 

Since it was found that (1) Berkefeld filtrates from infee 
tive tissues are usually non-infectious, (2) bacteria cultivated 
from infective tissues are likewise non-infectious, and (3) inclu 
sions do not necessarily accompany infectivity at a given time, 
it was proposed to continue the studies by investigating the pos 
sibility that the incitant of trachoma might be a virus but non- 
filterable. Whether it be non-filterable because it 1s contained 
within epithelial cells which are themselves unable to penetrate 
filters or whether it be non-filterable in the sense that the virus 
of smallpox is non-filterable, did not appear to be of moment for 


the time being. So also it did not matter if temporarily the 
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inclusion be disregarded, because if causally related to trachoma 
it would necessarily be encountered in the anticipated experiments. 

\ study was made of cultivating the agent of trachoma in 
growing tissue cultures. Cultivation was attempted in minced 
chick embryo according to the technique devised by Rivers, in 
the developing egg (Goodpasture method), and in various tissue 
blocks in plasma (Carrel method), and incubation was carried 
out at both 37° C. and 30° C. The technical difficulties were 
numerous, the most consistent being the presence of adventitious 
bacteria in the eve. Thev we almost always present in the 


seedings from the trachomatous conjunctiva and they grew rap 


idly in the tissue cultures with the result that the tissue culture 
cells were suppressed or killed Numerous methods and chem 
cals were er Iplo ed | Oping that selec vely the vent of trachoma 
nught survive while all the extraneous bacteria might be de 
stroved | is tound. | eve that the agent of choma 1s 
less resistant to injurious agents than its accompanying bacteria 


ventually sufficient tissues were obtained free of cultivable bac 


teria. In these instances smears and sections of the growing 
tiss cultures disclosed no visible organisms or inclusion-like 
structures \ number of the tissue cultures were ground and 
inoculated into susceptible animals. Some of the cultures con 
tained bacteria, while others were bacteriologically sterile. In 
no instance, however, was it possible to infect monkeys with the 
tissue cultures hese experiments are still in progress, so that 


it is not desirable to offer, at the present time, any conclusions 
on the cultivabilitv of the agent of trachoma. 
When the tissue cultt 


an attempt was made to demonstrate the agent of trachoma by 


1 
re experiments were well under way, 


testicular passage. The technique emploved consisted of col 
lecting trachomatous material obtained by grattage in 1.5 cc. of 


broth per patient. The material from two patients was pooled 
and then (1) seeded into tissue cultures and bacteriological media, 
(2) inoculated in monkeys, and (3) 0.5 ce. was injected in each 
left testicle of two rabbits and two guinea-pigs. No significant 
information was gained trom the tissue and bacteriological cul 
tures. The original material was tound to be of a low grade 
activity While monkeys were infected, the infection subsided 
within a month. Material obtained from one rabbit and one 
guinea-pig, one week following injection by removing and emul- 
sifving the inoculated testicle, showed no increased infective 


capacities. Testicular material of the second animals two weeks 


after inoculation was found to be highly infectious when injected 
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in the conjunctiva of monkeys. The incubation period was short- 
ened to five days and the reaction of folliculosis, ete., became 
rapidly intense. The infectious testicular material was passed 
through a second animal testicle with a distinct diminution in 
infective power; after a third passage, the infectious agent was 
either completely lost or completely attenuated. On the othet 
hand, alternate passage from rabbit testicle to monkey to rabbit, 
etc., has been continued now for several passages. 

I-xaminations for organisms were made by smear prepara 
tion, bacteriological culture, and tissue culture of the original 
human material, the infected monkey conjunctiva and the rabbit 
and guinea-pig testicles. In addition, tissue sections were also 
examined in the case of the experimental animals. The human 
and monkey tissues showed (1) no significant bacteria, (2) no 
inclusions, and (3) no growth of the infectious agent in tissue 
cultures. The testicles were examined with great care, but no 
sign of any organism, whether bacterial, inclusion, virus, or othe1 
variety, was demonstrable. Elaborate tissue cultures of the in 
fected testicles yielded cultures free of bacteria, and incapable of 
infecting monkeys. 

For purposes of control, material obtained in the same way 
from six patients with folliculosis was studied in a similar man 
ner, but in no instance was it possible to demonstrate an infec 
tious agent. Material obtained from two patients with a chronic 
infectious conjunctivitis of unknown etiology was also studied 
in parallel experiments without inducing any clinical signs in 


‘ 


monkeys. In another experiment, material obtained by grattage 
from a patient with inclusion blennorrhea and showing numerous 
epithelial inclusions also failed to demonstrate the trachomatous 
agent after testicular passage. <A final control experiment was 
performed with hog-cholera virus which was first proved capable 
of inducing fatal infection in hogs. When inoculated directly in 
monkeys, or following two weeks’ passage in rabbit testicle, it 
failed to produce any significant reaction. 

Since the first experiment which has been reported in detail 
above, nine more experiments have been conducted on testicular 
passage of the agent of trachoma. In eight, the original and 
testicular passage material was found to be non-infectious as 
judged by inoculation of monkeys. The remaining material, 
after testicular passage, was found capable of inducing experi 
mental trachoma. Here again the tissue cultures were consistent] 
sterile in each instance, and careful examination of the inoculated 
testicles gave no evidence of any organismal forms. 








INFECTIVITY OF TRACHOMA 


lo summarize, then, of ten complete experiments in which 
trachomatous material was studied by testicular passage, two 
were originally infectious for monkeys. After testicular passage, 
he same two materials were infectious in greater degree than 
originally, while the eight specimens non-infectious in the begin 
ning, remained non-infectious after testicular passage. It seems, 
therefore, that unless the trachomatous agent 1s present originally, 
icular passage does not allow recovery of the agent; when the 


trachomatous agent is present in the human tissue it is recoverable 
hy testicular passage { 


potency and ina purified condition 
xcept for ; leet . inflammatory reaction, the 
hanges in t1 are insignificant Phe animal exhibits 


] 


ral reaction, and it is apparently difficult to maintain the 

1 trachomatous agent continuous testicular pas 

\ few preliminary experiments in filtration of the infected 
testicular tissues both by Berkefeld and Elford filters have thus 
far been unsatisfactory and inconclusive. So also concentration 


of the trachomatous a 


gent by cataphoresis of the infected testicle 
has not added anv information on the nature of the agent. Both 
filtration and cataphoresis of testicular tissues are still under study 
It is not desirable ; he present time to draw any conclu 
sions based on the testicular experiments. While the indications 
that given an active trachomatous material, the infectious 


be purified and perhaps increased by testicular passage, 


} 
j 


deal more study is required to determine the validity of 
such a conclusion. It is, therefore, not possible to interpret the 
significance of these experiments at the present time. The studies 
are being reported not to define the infectious agent of trachoma 


but merely to record the adoption of a method new to the study 


of the etiology of this disease. Whether this method will prove 


fruitful or not must await future experiments 


DISCUSSION 

Dr. Puittips THycreson, lowa City, Ia.: Doctors Julianelle and Har 
rison have summarized the results of their important trachoma investiga- 
tions of the past two years. They have confirmed the transmissibility 
to monkeys and specific nature of the disease and have established beyond 
doubt that trachoma is unrelated to vitamin deficiency or other nutritional 
defect. Their careful studies of the bacterial flora in trachoma have indi- 
cated that the disease is caused neither by repeated infection with ordinary 
conjunctivitis-producing bacteria, as has been claimed by Williams and her 
associates from the laboratories of the New York City Department of 
Health, nor by a specific bacterium such as Bacterium granulosis as has 
been claimed by Noguchi and by Olitsky of the Rockefeller Institute. 
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The great majority of the workers in this field will now agree that the 
agent of trachoma is not a bacterium. 

By a process of elimination, the essayists have reached the tentative 
conclusion that the agent of trachoma is invisible, non-cultivable by ordi- 
nary methods, and non-filterable through Berkefeld filters. That the 
agent of trachoma belongs to the group of so-called viruses many workers 
will agree, but that the agent is necessarily invisible will certainly be 
contested by some. Failure of many investigators to produce active 
filtrates with Berkefeld filters suggests that the particle size of trachoma 
virus is, like vaccinia virus and other viruses which filter with difficulty, 
relatively large. Viruses of small particle size, as for example the virus 
of foot and mouth disease, generally filter with ease. There is now 
known to exist a group of viruses, typical examples of which are vac 
cinia virus and psittacosis virus, whose particle size, as determined by 
centrifugal analysis and by filtration through collodion membranes of 
graded pore size, lies between 0.1 and 0.2 microns. These viruses lie 
just at the limits of the resolvability of the microscope, but by appro 


priate staining methods can be seen as minute coccus-like structures, 
known as elementary bodies. (For a recent review of the status of the 
elementary bodies in virus diseases consult J. C. G. Ledingham, Bull. Johns 
Hopkins Hospital, 57:32, 1935) The presence in trachoma of such 
minute bodies, the elementary bodies of Halbersteadter and Prowazek, 
necessitates their consideration as possible causal agents of the disease 

Doctors Julianelle and Harrison have considered this phase of the 
problem in terms of the epithelial cell inclusions rather than in terms of 
the individual elementary bodies which form the inclusions. They have 
concluded that materials not containing inclusions may be infectious for 
monkeys, but since they did exclude free elementary bodies from consider 
ation their conclusions are open to criticism. Recent studies at the Uni 
versity of lowa indicate that the inclusions from which the elementary 
bodies are necessarily derived can be found by persistent search in all 
cases of trachoma whose activity is of such order as to be useful in 
transmission experiments. It is, therefore, our belief that in direct trans 
mission experiments the possibility of transfer of free elementary bodies 
cannot be excluded. 

More serious evidence against an etiologic role for the elementary 
body is contained in their findings that M. rhesus monkeys experimentally 
infected with trachoma do not show inclusions. In this connection, how 
ever, it must be remembered that the Halbersteadter-Prowazek inclusion 
was first seen in experimental trachoma of the ape and that Lindner 
and other reliable observers have reported inclusions in experimental 
trachoma in the baboon. In these animals a disease of considerable in- 
tensity occurs, while in the M. rhesus, which has been employed by the 
St. Louis workers, only a localized follicle formation results. We have 
noted that in human cases the number of demonstrable inclusion bodies 
is about in proportion to the severity of the disease and that in cases with 
acute or subacute onset, or with acute or subacute exacerbations during 
the course of the disease, the inclusions may be numerous. On the other 
hand, in very mild cases, the inclusions may be demonstrated only by 


prolonged search. Since the intensity of trachoma in the experimentally 
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nfected rhesus monkey is well below that of even the mildest of human 


cases it may well be that the inclusions are present in numbers below 
the limits of bacterioscopy. That this is probably true is indicated from 
the study of inclusion blennorrhea in which the experimentally infected 
rhesus monkey may show inclusions in demonstrable numbers only during 


the incubation period, whereas the much more susceptible baboon often 


shows numerous inclusions. In addition, two experimental transmissions 
1 


to human eyes have been accompanied by readily demonstrable inclusions 


By their use of testicular passages, the St. Louis workers have opened 
up a new field of attack on the trachoma problem. It is to be hoped that 
their future studies will determine whether actual multiplication of the 
virus in the testicle occurs or whether the virus is simply maintained in an 


active state without increase 


De. M. M. Cuttom, Nashville, Tenn In regard to the manner in 
which trachoma is acquired by the patient, | wish to set down the con- 
clusion I have arrived at as a result of 3&8 years of experience. There 


are many who claim that the disease arises as a result of malnutrition 
ind that it is not a true infectior \ distinguished member of this Society, 


the late [1 ] \. Stucky, wrote 


“| have never seen a case in which there was unmistakable 
vidence that it was contracted by contact with one having 
trachoma. I believe genuine trachoma will be proven to be a 


leficiency disease, a term sanctioned by custom and embracing 





sorders due to faulty or ill-balanced food. I am still of the 
pinion that trachoma begins as adenomatous conjunctival irri 


tation, due to improper teeding and impaired metabolism 


This is a fair expression of the opinion of those who believe that 
trachoma is a disease due to a lack of certain vitamins. My experience 
has caused me to believe that trachoma is a disease transmitted by infection 
and that it produces an infectious purulent secretion. I have seen many 
hundreds of cases develop as a result of contact with trachoma patients. 
These patients were not undernourished, but were healthy. well-fed chil 
ren who were unfortunate enough to be placed in a school where tra- 
choma was prevalent Trachoma is now frequently referred to as 
“wrestler’s disease” and we could hardly classify wrestlers as victims 


} 


of malnutrition. I believe it is an infection conveyed from eye to eye by 


contact with the infectious secretion 

During a period of more than ten years, with my partner, the late 
Dr. George W. Hale, I had charge otf the children in the Tennessee 
Industrial School. There were hundreds of cases in the school when | 
entered practice in 1899. I had just finished a service of nearly two years 
and a half at the Manhattan Eye and Ear Hospital, where | had seen a 


deal of trachoma, but nothing to compare with the number and 





variety of the cases I found in the school. Our Sundays were spent in 
surgery at the school and a substantial part of our week days were taken up 
in local treatment at the office. A goodly portion of this work fell on 


me naturally. During this period I was startled by an outbreak of what 
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appeared to be an epidemic of purulent ophthalmia About twent 
little girls from ten to fifteen came down at one time with every ap 
ance of purulent ophthalmia. There was intense swelling of th 
great chemosis and protuse purulent discharge The smears 


show the gonococcus, but the clinical picture was the same as that « 


gonorrheal ophthalmia. | isolated the children in a separa 


put nurses in charge to carry out the routine treatment of purulent h 
thalmia When we got to the ttom « the thing w 1 that tl 
children had discovered that those children with intected Ss were carried 
into the city tor treatment. This appeared to them quite an event 
drab lives and one enterprising youngster suggested inoculating their eves 
with secretion from the eves of the infected childret This was 

agreed to and was carried out with the dramatic results Sct la 

The cases infected ran a stormy course, but terminated without ce ] 
involvement and on subsidence of the acute symptoms. setth WI 

ran the regular course of trachoma. To me this experience proved several 
things. No laboratory experiment could have demonstrated more clear] 
that trachoma is a transmissible disease carned by intectious secretior 
from one eve to It also showed that mass infects trach 





matous secretion reacts violently in the eve with all the symptoms 


purulent ophthalmia To mv mind it also explains why we see few 
cases of acute trachoma. The amount of infection conveyed on towels 
and through the medium of wash basins is so small that the eve react 
to it mildly and it is only when the stage of folliculosis and granulat 

is reached that it attracts attention. In other words, the infectious agent 
is more or less feeble and where ordinary cleanliness is observed the 
chances of infection are slim This would account for freedom fron 


infection in families where there is a case of trachoma so that we may 
say that trachoma is a filth disease due to the indiscriminate commort 


use of towels and wash basins 


Dr. L. A. JuLIANELLE, closing: I want to thank both Dr. Thygeson 
and Dr. Cullom for discussing this paper so graciously 

The thing that strikes me is that after all this discussion we have lei 
trachoma in the confused state with which we started. I have not tried t 
define the cause of trachoma at all. | have merely attempted to discuss the 
various possibilities to be considered as inciting trachoma. It may very 
well be that the small rod-like structures Dr. Thygeson showed on the 
screen a moment ago actually cause this disease, but | do not feel that 
anyone has yet proved this. I hope that someone will bring sufficient 
evidence to prove conclusively whether the inclusion or elementary body 
does cause trachoma. On the other hand, it seems ridiculous to consider 
diet any longer when one realizes the large number of wrestlers who so 
readily become infected with trachoma. And during the past war, a num 
ber of prospective recruits were able to avoid service by deliberately 
infecting themselves from recruits rejected because of trachoma 

I have no more to add to what I have already said, because I am 
trying to take a liberal attitude. I am not trying to define the causative 
agent of trachoma; I merely want to report on a new method of study 


which may help in arriving at a conclusion more rapidly than otherwise. 








THE TRACHOMA SITUATION IN 
SOUTHERN TLLINOIS 


H. S. Grapre, M.D., A. F. Lenzex, M.D 
anD A. M. Hayne? 
CHICAGO 

During the early part of the preceding century, settlers from 
the astern Seaboard migrated westward to what was then called 
the Western Province of Virginia They settled around the 
junction of the Ohio and the Mississippi Rivers and spread out 
into the hills of Kentucky and on to the plains of Missouri and 
Hlinots Phe descendants of these early settlers still form the 
main portion of the population of this territory, as the foreign 
emigration passed by this part of the country. When trachoma 
first made its appearance in this area is unknown, but ophthal 
mologists have known of the existence of the disease there for 
at least forty-five vears. The late Dr. Stucky started the cam 
paign in the Kentucky hills and his early efforts are being car 
ried on in the endeavor to control the scourge there. In Missouri, 
the United States Public Health Service is fighting the disease 


and apparently gaining the upper hand. 


In Illinois, trachoma is tairly well confined to the southern 
fourteen counties of the state. How many cases there are cannot 
even be conjectured, for no comprehensive survey has ever been 
mace In four of the counties, the Illinois Society for the Pre- 
vention of Blindness made two surveys, spaced ten vears apart, 
and tound that the number of cases had not decreased in the 
single decade No effort, either private or governmental, had 
ever been made to alleviate the conditions there or to prevent 
the spread of the disease, and it was rather evident that the 
wave of trachoma was advancing slowly toward the north. There 
were no eve clinics in the southern end of the state and a few 
of the worst cases were sent to the Eye and Ear Infirmary in 
Chicago, a most unsatisfactory method of procedure, on account 


‘ 
~ 


of the distance of that institution from the trachoma regions 


and the consequent homesickness of the patients. 
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These facts were laid before Governor Horner shortly aftet 
his inauguration and he took immediate steps to finance a cam 
paign for the control of trachoma in the southern counties. The 
Illinois Society for the Prevention of Blindness contributed most 
generously, both in money and personnel. The State Board of 
Health and the Department of Public Welfare, particularly 
through the Illinois Eve and Ear Intirmary, contributed their 
quota of work, and on June 18, 1934, the Governor Horner Tra 
choma Clinics were opened. At this time, the Illinois Emergency 
Relief Commission was functioning and, due to the splendid 
cooperation of this body, some of the nurses and nearly all of 
the non-technical personnel connected with clinics were furnished 


as a relief project. 





Reference to the accompanying map will furnish a_ geo- 
graphical concept of the territory covered, and of the counties 
that were served by the clinics. (utpatient clinics were started 
in Harrisburg, Shawneetown, Marion and Jonesboro. Space was 


provided by the local authorities in the public libraries or the 
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courthouse, so that each clini¢ had a waiting room, a treatment 
room and an operating room. Uniform equipment was placed 
in each clinic so that the personnel could function smoothly in 
any one of the four locations. Two nurses were assigned to 
e two eastern clinics and two nurses to the two western clinics, 
Wl under the supervision of Dr. Lenzen. leach clinic was operated 
for one full dav each week, with the physician and three nurses 
on duty, and for one-half day with the same personnel, and for 


one-half dav with only on 


nurse The remaining time of the 
rses Was spent in treatments and home visits. In addition to 
e medical personnel, each clinic had the service of stenographers, 
social service workers, janitors, and scrubwomen ()perations 


vere performed in the clinics on given days by apno'ntment 


icitv was required, for news of the establish 


le pu 
ment of the clinics spread rapidly by word of mouth and the 


clinics were soon operating at capacity Ikach new case was 
questioned very carefully, not only as to medical history, but also 
in regard to the social status (sreat care was exercised not to 


accept patients who were under the care of private physicians 

patients whose tinancial condition was such that thev could 
engage the services of a private physician. Of course, only cases 
with trachoma were accepted for treatment. All others who 
reported to the clinics were examined carefully and either released 
as non-trachomatous, or else listed as trachoma suspects and re 
at a future date Survevs were made of several of 
the schools as possible nests of infection and all children with 
trachoma were referred to the clinics for treatment. Careful 


records, both medical and social, were kept in every case and 


this paper is based upon an analysis of those records. The period 
f this report covers from June 18, 1934, to June 18, 1935. 
Potal number of Positive cases of Trachoma was 933. Of 


these, 549 were males and 384 were females 


The ages of the patients were as follows: 





rot 1 to 9 years inclusive 9O8 
From 10 to 19 vears inclusive 151 415 or 
From 20 to 29 vears inclusive 00 [ 44.5% 
From 30 to 39 vears inclusive 76| 
From 40 to 49 years inclusive. 152 
From 50 to 59 vears inclusive. ; 164 
From 60 to 69 years inclusive as mS 
From 70 to 79 years inclusive. 73 
From 80 to 8&9 years inclusive............... 14 


Toral Mere es ~ > Seo 
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The length of time that the condition had existed in each 
case previous to admission is of import, both from the preventive 
standpoint as well as the therapeutic. For such information, the 
word of the patient had to be relied upon and as nearly as could 


be estimated, the following condition pertained : 


Trachoma present for 1 month or less 92 eves : 
or > : . M4 
Trachoma present for 2 to 6 months inclusiv: X2 eves ; 
ry = > JG vf 
Trachoma present for 7 to 12 months inclusive 130 eves 
rT: | 
Trachoma present for more than 12 months. 1298 eves 
No record of length of time condition existed 264 eves 
Toral L806 eves 


Four hundred ninety-seven of these patients had had previous 
treatment elsewhere. It was not only of interest, but also of 
great importance to determine the number of members of each 
household from which a patient came who were afflicted with 


trachoma. 


MEMBERS OF HOUSEHOLD AFFECTED 


1 member affected 631 cases 
2 members affected 109 cases 
3 members affected x1 cases 
$ members affected 31 cases 
5 members affected 9 cases 
6 members affected . 0 cases 
& members affected O cases 


In this connection, it may be of interest to reproduce two 
family trees showing the number of cases of trachoma through 
the different generations. The black circles indicate the mem 


bers infected with trachoma. 
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1) ¢ ( O simp ( KCepIT vy re Is Ve CLASS tied the 
ce tions of the trachomatous conjunctive as 
STAGE | \cute, succulent, purulent, llicular, granulat 
~ \l fe PL vypo tre phic, hyperemic. 
NTA Beginning scar formation with chron 
inflammation 
_ (jh } (Jurescent scarre ] ( 1) lit On 
t S t Ours inpossible to classity each Cast accurately 
sone stage is apt to overlap into another, but holding to the class 
fication as accurately as possible, the following was found on 
ie are? 
LCLTTLISSTO1 
Stage | 34 eves Q28 o1 
Sena 2 94 eves 19.7% 
Stage 5 35 Ss 
sStaut } 795 eves 
lL nilate il Trachoma 24 eves 
No eC | O4 eves 
| Al 1806 eves 
The fact that the disease had existed for such a long time 


in so many of the cases was responsible tor the large 


numbe1 


of complications that were found upon admission 


ichiasis existed 


Entropion was present in 
Pannus had formed in 
\ctive corneal ulcers were present in 
Corneal scars were present in 
Tora CoMPLICATIONS 


102 
t89 CVE 

66) CVCS 

905 eve 
_ 

JO eve 


441 eve 


2089 eye 
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Inasmuch as the preventive phase of the work was to be 
emphasized as well as the therapeutic, it was of import to have 
as accurate a record as possible of the visual acuity upon admis 
sion to the clinics as well as upon completion of the treatment. 
All visual acuities were measured at a twenty foot distance with 
a standard test chart and minimum illumination of seven foot 
candles. 


Vision of 20/20 505 eyes 
Vision of 20/30 to 20/40 inclusive 293 eyes 
Vision of 20/50 to 20/00 inclusive llR eves 
Vision of 20/70 to 20/100 inclusive 291 eves 
Vision of 20/200 ... 143 eves 
Vision of less than 20/200 . 375 eyes 
Impossible to obtain vision teyes 22% 
Amaurosis . 36 eyes 

ToraL . 1866 eyes 


It should be noted that the number of eves with vision of less 
than 20/200 and amaurotic eves total 411, or exactly 22% of 
the total. 

Nine hundred thirty-three patients were diagnosed as tra 
chomatous during the year covered by these records. Of that 
number, 12 were referred to private physicians because of their 
economic status and were given no treatment in the clinics. 
Three were too ill to come to the clinics after the first visit and 
were not seen again. In 1 case, both eyes had been enucleated 
and the conjunctive were such that no treatment was advised 
That left 917 patients that were given treatment of which there 
were ten main types. The greatest reliance was placed upon 
chalmoogra oil massage, but in some it was combined with the 
use of other medication. A few cases were treated with quinine 
bisulphate alone and in some it was combined with zine ioniza 
tion. Others were treated with glass rod massage. [very patient 
was given a 1-5000 aqueous solution of oxycyanide of mercury 
to use as an evewash two or three times daily at home in addi 
tion to the treatments given in the clinic. Considerable stress 
was laid upon that as a preventive of secondary infection. To 
summarize, the 12,092 treatments that were given in the clinics 
were divided as follows: 

Patients 
Chalmoogra massage alone .........006ss004 ie desire Oe 


Chalmoogra massage plus Quinine Bisulphate ............. S silaea stale Camas 
Chalmoogra massage plus Quinine Bisulphate plus Zinc ionization... 3 
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(haln i massage plus Zine 1onization 14 
) I ! sulphate lor 11 
Oxy ‘ \le lone 346 
(y ive 6 
| assage ] 
\ Sulphate ] 
Mixed Tre en 28 

Toral 917 


Phe maximum number of treatments given any one patient 
vas 115 No reference will be made here to the comparative 
value of the various forms of treatment as that will form the 


sis Of another paper of a non-statistical nature 


()perations were performed in the various clinics as requisite, 


general anesthe sla, as follows: 


No. Eyes 


Expression 112 
Modified Ewing 69 
Hotz 39 
( h asty t 
( itery puncture 4 
2 ( Weatse l 5 
Gaillard Suture 1] 
1 ‘ }-4 
| g 5 
Diathe Poritomy 10 
Electrolysis of lashes ] 

Pterve I 14 
Chal; 1] 


exe Scar Tiss | 
S Suture Outer ( thu ] 
I-xcisior Multiple Calcul 10 
r¢ irsac }? CLUT¢ ] 
| } | Xpress Q 


Plastic Operation on Canthus 


Plastic Operation 


Forcible Dilatation of Tear Passages 


TotaL NUMBER OPERATIONS 136 


The final vision was recorded in 478 cases. Accepting the 


viewpoint that vision of 20/50 or better is required for satisfac- 


tory reading ability and that 20/200 or better is required for 
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th 
we 


ordinary labor, the improvements in vision that followed treat 
ment may be classified as follows: 


18 eves o1 5.02% 


96 eves or 10.04% 


Vision became worse during treatment 
Vision improved from less than 20/50 to 20/50 or better 
Vision improved from 20/200 or less to 
between 20/60 and 20/200 67 eves or 7.00% 
The economic status of the patients is a matter of more than 
passing interest and according to the best information possible 
the new patients at the clinic for the past vear fell into the 
following classes: 
186 were on relief, of which number 
165 were getting relief from the [ER 
10 were in CCC camps or supported by 
6 were on the Blind Pension Roll 
5 were receiving War Pensions 
284 were self supporting 


$5 were subsisting on farms, but without any ready cash 


12 refused information as to their means 


15 had no income and were living with relatives 
91 were in the unclassified list 


933 Toral 


In the self-supporting group of 284, the average weekly 
income for the family was $10.05, the maximum being $26.00 
The size of that average family was 4.63 individuals, which yielded 
an average individual weekly income of $2.17. In this connection, 
it might be of interest to note that the Blind Pension Roll of the 
fourteen counties that are served by these clinics contains 615 
names. Inasmuch as the statistics of the Blind Pension are of 
no value from the scientific standpoint, it is impossible to say 
how many of these cases are blind due to trachoma 

The territory served by these clinics is distinctly rural, with 
scattered small towns. It was found that of the 933 patients 
seen in the first vear of the clinics, 183 lived in the communities 
where the clinics were held. The remainder lived at varying dis 
tances away, the average being 16.1 miles and the maximum 56 
miles. Thus, the transportation problem for these patients is a 
serious one. Many are hauled in by friends. Some come in 
buses that the [ERC operates. The majority hitch-hike or walk. 
For example, one family with four trachomatous members, lived 
22 miles away from the nearest clinic. A of that family came 


for 32 treatments, B for 3 operations, C for 45 treatments, and 
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1) for 54, and every mile of that distance was covered on foot. 
Innumerable such examples are available, but do not lend them 


selves to any statistical analysis 


SUMMARY 

On June 18, 1934, four outpatient clinics for the care of 
indigent sufferers from trachoma were opened across the southern 
end of [linois. These were made possible through the under 
standing and generosity of Governor Henry Horner 

During the first vear, 933 cases of trachoma were diagnosed. 
Four hundred fifteen of these cases were under 40 years of age, 
indicating the necessity for a long-continued campaign 

()f the 1,866 eves seen, the condition had existed for one 
ear or less in 304 eves, the remainder being more than a vear old. 

In 302 cases, more than one member of the household had 
trachoma. 

The number of eves in the various stages of the disease 
and the complications that existed upon admission are enumerated 

Pwentv-two per cent of the total number of eves had less 
200 vision 


The methods of treatment and the total number of treat 


ments are analyzed, but without discussing end results. 

The visual end results of 478 cases with completed records 
were analvzed with the finding that 5.02% of the eves lost some 
vision despite treatments; 10.04% of the eves improved to 
20/50 or better; and 7.00% of the eves improved to 20/200 
or better 

Only 329 of the patients were self-supporting and the re 
mainder were dependent upon some form of charity. The aver 
age income of the self-supporting patients was $10.05 per week 


for the entire family that averaged 4.63 individuals. 


DISCUSSION 
Dr. RicHarp ©. GAMBLE, Chicag About twenty-five years ago, Dr 


Stucky wrote a very dramatic chapter in American ophthalmology. He 


} 


was impressed by the number of patients with trachoma who came to him 


from the mountain regions of Kentucky. His interest in the problem finally 


} 


vecame so great that he went into the hills himself and found that trachoma 


was literally a scourge among the native white population. There were 
few doctors, no hospitals and no roads by which the afflicted persons could 


go to seek medical attention. It was obviously necessary to bring medical 
attention to the patients. He did this in an inspiring manner and the 


work he started is being continued by the Public Health Service, not only 
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in Kentucky, but also in Missouri and on Indian reservations. <A similar 
situation has long existed in the southern part of Illinois, and it is gratify 
ing to know that Dr. Gradle, Dr. Lenzen, Miss Hayden and their organ 
ization are handling the situation so adequately 

It is very interesting to compare this report with the reports of sim 
ilar campaigns in Kentucky twenty-five years ago. Stucky in 1913 exam 
ined 4,000 persons in five counties in Kentucky and found that 12.5% 
of them had trachoma. It was estimated by Gordon Berry that there were 
33,000 persons infected with trachoma in Kentucky in 1915 Among the 
323,000 Indians in the United States at that time, 65,000 or 20% were 
estimated to have trachoma. The comparative figures on the prevalence 
of complications and sequela and the frequency of visual loss are of 
even greater interest. Stucky found that 40° of the trachoma patients 
had corneal complications, 10° had entropion and 25° had impaired 
vision. Gordon Berry found that in 1,000 consecutive cases of trachoma 
treated by the U. S. Public Health Service in 1915, there was corneal 
opacity in 24.50, corneal ulcer in 64%, pannus in 28°, entropion in 
13.9%, and trichiasis in 10.8%. Vision was impaired in 50.2% and 5% 
were blind. Among the 933 patients reported in this present paper, there 
was corneal opacity in 24%, corneal ulcer in 1.8, pannus in 48, entro 
pion in 12% and trichiasis in 25%. The vision was less than 20/50 in 
45% of these patients, and in 22% it was less than 20/200. From con- 
sideration of these figures one is forced to conclude that trachoma in 
southern Illinois at the present time is a more serious disease than it 
was in Kentucky twenty-five years ago. This is a serious situation and is 
a challenge to those working in this field to carry on 

There are several other minor points which perhaps deserve comment 
There were fewer patients between the ages of 20 and 40 years than there 
were in the other groups, excepting, of course, young children and_ the 
very old. This, perhaps, is due to the fact that persons in the third and 
fourth decade of life frequently leave the farm and seek employment 
in the factories in the larger cities. One is also impressed by the large 
number of patients who were listed as having Stage 1 and Stage 4 of 
the disease and the small number having Stages 2 and 3. In regard to the 
methods used in treatment, it is interesting to note the fact that in no 
case was the tarsus removed. This is quite different from the questionable 
practice in many trachoma clinics where tarsectomy has been almost a 
routine procedure. It is quite surprising to find that only one patient 
was treated with copper sulphate alone. Possibly some of the 28 listed 
as receiving mixed treatment were treated in part with copper sulphate, 
but even so the number was a very small percentage of the total number 
of patients. The long and frequent trips many of the patients have to 
make to the clinic must be an arduous undertaking. If treatment with 
the copper sulphate stick in the clinic and copper sulphate in glycerine 
at home, instead of chalmoogra oil, would reduce the need for frequent 
visits to the clinic it might be preferable, at least in the case of patients 
who live far from the clinics. 

Dr. Gradle, Dr. Lenzen and Miss Hayden are to be congratulated for 


bringing this interesting paper to our meeting and for doing a splendid 
piece of work for the citizens of the State of Illinois 
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DterinG 1934 and 1935 we continued our previous study (193 
1934) of the effects of surface applications to the normal and 
t e inflamed frontal sinus membranes of the cat. in which 
acute or chronic inflammatory changes closely resembling human 
processes had been produced by inoculation with human strains 
of hemolytic streptococci Pechnic and subsequent preparation 
! SSUCS VOCT( Line Sal ll as that heretofore employed. 
Study of the absorption of particulate matter into the sinus 


nembranes was carried on by chipping away 


~ 


the | Seige a f 
the bony sinus root 


1 


and placing 5% prussian blue in 4% gelatin, and in other ani 


mals full-strength india ink, outside the intact normal membrane 
It was found that numerous histioevtes were attracted to the 


region exposed to the ink and the prussian 

crowded togethe or 24 hours, were sprea 
ince in 48 hours, and very widely. scattet 

over the whole sinus roof in 72 hours. By 


tinct accumulation of ink-laden histiocytes w 
channels could be demonstrated; but the 
reaction of tissu phagocytes (histiocytes ) 
even under low power. 

Reaction of cat membranes to histamine w 
by injection of Mooo mg. of histamine in 


intact normal sinus membrane and in 4% 


Oo 
_* 


jue: these remained 
1 out for some dis 
ed and thinned out 
this method, no dis 
ithin definite Ivmph 
immediate defense 


was readily visible, 


as tested as follows: 
solution outside an 


‘latin into a normal 


sinus cavity; and by perfusing a 6 weeks infected sinus and a 


normal sinus three times 24 hours apart with a 
histamine to 1 cc. sterile distilled water. 7 


some thickening of the tunica propria, used 


' 
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solution of lee mg. 
‘his agent produced 


outside; and great 


y the American Acad- 
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\natomy and Otolaryngology, University of Or 
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distension of the goblet cells, used inside the normal sinus. In 
the chronic infected membrane very severe acute exacerbation 
was produced by repeated doses in the sinus, but merely some 
edema, without mucosal damage, in normal membrane. 

Azochloramid, a chlorine-releasing antiseptic in buffered 1: 
2000, 1:5000, and 1:10,000 solutions, was perfused through not 
mal, and acute and chronic infected sinuses; no reparative effects 
were noted after 72 hours, and the stronger solutions seemed to 
be definitely destructive to the mucous membrane. 

Glycin ( glycocoll ) 2.5% isotonic solution, because of its 
reported influence upon the autonomic nervous mechanism, per 
fused through normal and chronic infected sinuses, produced 
no reparative effect except an increase in number of goblet cells. 

Acetylcholine Fe mg. to 5 ec. sterile distilled water), which 
has been much advocated for ozcena because of its stimulating 
effects upon vasodilatation, caused congestion of the normal and 
very marked edema of the chronic infected membrane, without 
evidence of recent leukocytic migration or other repai 

Amniotic fluid, used to promote defense reactions in the 
peritoneum, perfused half- and full-strength through acutely 
infected sinuses, at 48 hours showed very marked round cell 
infiltration and extravasation of blood, with great epithelial 
damage. After 72 hours, in chronic infection, changes were ob 
served, with much less infiltration than that usually found in 
chronic infection; apparently decided benefit 

Chlorophyll in an isotonic solution was found irritating in 
acute infections, but stirred up moderate exacerbation of sinus 
inflammation. 


¢ 


Sodium alum 1% and tannic acid © solutions, perfused 


through sinuses which were inoculated ten minutes later with 


hemolytic streptococci, seemed to inhibit decidedly the severity 
of the acute infection. 

Exposure of chronic infected sinus membranes to the bare 
quartz light for ™% to 1 minute did not seem to produce any 
reparative changes after 72 hours. 

Production of absolute constipation during 120 hours in 
order to promote absorption of intestinal toxins into chron 
infected sinus membranes did not give rise to an acute exacerba 
tion of the sinusitis. 

Ten new compounds thought to have effects similar to eph 


edrin were perfused through acutely infected sinuses in 1% 
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All showed rather marked leukocytic infiltration; 
methiodide showed many cosinophi 
‘Ils. Lsoamyl 


methvlephedrine espe 
the blood vessels, and numerous plasma ct 
methiodide showed marked infiltration with mac 


+1) 


lim thvl aliine 


rophages, plasma cells, leukocytes, and some histiocytes. 


Similar 





vere noted with benzvl dimethyl amine methiodide and 


methiodid The most marked subepithelial 


findings 
reparative 


( 


found with tetrandrine methiodids 
riments of 1934 on unilateral cervical svmpathee 
hronic sinus tion same 


On 


then re ported : 
pathectomized 


of tissues trom infected antrum mucosa ; 
dose 


received heavy 


“| mahgnanev), showed en 


the tunica propria, many plast 


ind fibrosis of 


almost normal epithelium 


ochloramid solution 


1:5000 and 1:10.000 
nucosa of eleven pa 
swell 


provoking SO) 


cases, It 


and was 


human antra 


‘rial nourish 


furnishing 


membrane from attack, ap 


lg amount of exud 
cases: in two, slight improvement 


mplaint of irritation was made. 


VO CF 


clinical improvement and cessation of discharge was 


nto which amniotic fluid full-strength 
lavage. No dis 


the lavage 


1 
two chronic antra 


several times following ordinary 


rienced, but 


te 
rt Was expe the curative effects of 


have been responsible 
compounds were in 


] new ephedrin type 


1’ 
sinuses, but it was found that 


(Juantities ot It 


sufficient to try them in human 
in 1% solution all produced some shrinkage and blanching when 
applied to the inferior turbinate, especially: isoamyl dimethy! 
amine methiodide, benzyl dimethyl amine methiodide, tetrandrine 


methiodide, beta-phenyl ethylephedrine methiodide. 
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Drs. R. F. Ridpath and Benj. Gruskin, Temple University, for 
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to Dr. K. K. Chen of the Lilly Research Institute for the supply 
of new ephedrin - resembling compounds; and to Dr. Charles 
Armstrong, U. S. Public Health Service, for information re¢ 
garding the inhibitory effect of astringent drugs upon subs« 


quent mucosal infections by viruses. 


RECAPITULATION 

Five vears of investigation into the histopathology of experi 
mentally produced sinusitis, with clinical applications of certain 
data thus secured, have convinced us that, owing to the defensive 
factors inherent in sinus epithelium and the connective tissu 
elements of its tunica propria, almost every sort of surface 
application to such membranes becomes an irritant unless its 
strength be isotonic. Solutions stronger than normal are almost 
certain irritants, as are those which in any way interfere with 
ciliary action, no matter how well they may work as test tub 
antiseptics. Only a few chemical substances are favorable to 
cell growth and stimulate an intlux of reparative histiocytes and 
leukocytes. An index of various substances and agents used 
during all these researches, with their results, is annexed to this 
report; also a note detailing the technic of diathermy for sinusitis 
as reported last year. 

This year we have demonstrated that histiocytes take up 
particulate matter from the outer (bony) side of the sinus 
membrane as well as from the lumen of the cavity, and _ that 
such matter is carried widely through the subepithelial tissu 
within 72 hours of its introduction, pointing to the likelihood of 
similar dissemination of bacteria in histiocytes. 

Histamine in the normal sinus merely increases the tlow of 
mucus; but apparently its presence in repeated doses causes 
severe acute exacerbation of chronic suppurations. We were 
not, however, able to produce this exacerbation by causing com 


plete arrest of fecal elimination for five days; evidently in the 


cat not sufficient increase in histamine occurs under such cir 
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bh 


h absorption of intestinal toxins to cause any 


exacerbation of existing sinus lesions. 
\ new chlorine-releasing antiseptic, azochloramid, was found 
to share the irritant properties of similar substances previously 


eported upon, without stimulation of repat 


‘y 

\ Cpa itive effects were noted trom = surtace application 
elycu 1 acetvilcholine, although the latte brought about 

ed edema of both acute and chronic infected membranes 


Chlorophyll solution caused severe acute exacerbation of chroni 


inflammation without reparative effects 


\mniotic fluid. half- and full-strength, caused marked con 
gestion, leukocyvtie infiltration and early fibrous reparative changes, 
minution of the superficial destructive changes during 
inp 
oa: 

\stringents (sodium alum and tannic acid) used in weak 

‘ Rad ] +1 ; , ‘ sarl 
solu nhibited very greatly the severity of infection when 
such sinuses were subsequently imoculated 

ephedrin-resembling compounds were all found 


o have slightly stimulating effects toward repair, notably isoamyl 
imethvlamine methiodide, benzvl dimethyvlamine methiodide, 


hordenine methiodide, and tetrandine methiodide \ll of these 


produced slight blanching and shrinking of human mucous mem 
ly es Spe Lh the latte three 
ro oft the CXCESSIVE HbOrosis ( iused b oentven i\ 
the t}) Vas itforded by tissues trom aman Op ited upon Tol 
; oe ] . £ , ] a a 
SCV CT WANWUIAT YS suppuration with cvs Ormation, WO Nad Te 


eived heavy dosage for suspected malignancy. 

\zochloranid 1:5000 isotonic solution was found too irri 
tating for antrum lavage. Chlorophyll in isotonic solution proved 
helpful in only two out of ten chronic antrum cases \luch 
clinical improvement was noted in two cases in which ammiotic 
luid was used after lavage 

We do not feel that further histopathologic study of cat 
sinus membranes treated by the surface application of solutions 
will be profitable at present. Perhaps biochemists, physiologists 
and bactertologists with more extensive equipment and oppor 
tunities may find it possible further to develop some of the 
lines of investigation which have opened before us during this 
and preceding vears 


Phe anatomical problems of lymphatic drainage of the sin- 


uses, and of their autonomic innervation, remain as yet unsolved. 
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These are difficult and delicate problems, but are nevertheless of 
much importance in the interpretation of sinus physiology and 
pathology. 


DETAILS OF EXPERIMENTAL STUDIES 


The experimental work was carried out with the technical 
assistance of Mr. Wallace Shearer, in the Department of Anat 
omy. Previous inoculation technic and staining were followed, 
except that vital staining with trypan blue was not done on 


cats 35-1 to 35-12, inclusive. 


Spread of Particulate Matter Outside Sinus Membrane A 


series of normal cats had the bone chipped away over the intact 


a 
3 


frontal sinus membrane, upon which (cat 35-1) was deposited 
5% prussian blue in 4% gelatin, membrane secured immediately ; 
full-strength india ink: cat 35-2, membrane secured after one 
hour; cat 35-3, after 24 hours; cat 35-4, after 48 hours; cat 
35-5, after 72 hours. These membranes were lightly stained with 
hematoxylin eosin, spread out and mounted full thickness on larg: 
slides. Very little absorption was noted with the prussian blue. 
After one hour the black mass was found surrounded by histio 
cytes already laden with ink. The spread of these ink-laden 
histiocytes did not seem to follow definite channels, but they 
became more and more widely dispersed up to 72 hours, while 
the central mass grew progressively smaller. Thus particulate 
matter, and by analogy histiocytes bearing infectious matter which 
they may ingest from some focus, may be spread within 72 hours 
through a large portion of the tunica propria without any lesion 


of the epithelium. 


Use of Histamine Cat 35-6. “ooo mg. histamine dis 


solved in water was injected on the outer surface of the intact 
right sinus membrane exposed by chipping away the bony wall, 
and the skin wound sutured. This dose was repeated after 24 
hours. “oo mg. histamine in 4% gelatin was injected into the 
left sinus cavity, repeated after 24 hours. Membranes were 
secured 72 hours after the first injections. No systemic reaction 
took place. With the outside injection, slight thickening of the 
tunica propria and some cellular infiltration occurred. The 
epithelium is thickened, goblet cells are numerous but not dis 
tended, and cilia are partially destroyed. Injection into the sinus 
shows a normal membrane except for distended goblet cells. 
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evidently this quantity of histamine is definitely irritating to the 
tunica propria, but not to the epithelium. 


Cat 35-8 was inoculated with hemolytic streptococci in the 
right frontal, and developed a purulent rhinitis which lasted 
five days after inoculation, later sneezing occasionally during six 
weeks, after which interval three injections of “ooo mg. histam 
ine in 1 ce. distilled water were made into the right (infected 
and left (normal) sinuses, 24 hours apart \MlIembranes were 


secured 72 hours after the final injection. The cat was notice 





ably sick and irritable after the second histamine injection. The 
right sinus, quiescent at the first injection, was filled) with 
purulent exudate 24 hours later Following the second injection, 
the right side became so violently inflamed that pus exuded 
from the needle wound and appeared on the scalp. The third 
injection further aggravated both the local and general condi 
tions of this animal. Grossly, the right sinus was full of a necroti 
mass, While the left sinus membrane was merely somewhat con 
gested and adherent to the bony wall at the site of injection. 
Microscopically, the right membrane showed greatly thickened 
tunica propria with edema and_ post-infectious fibrosis. Near 
the epithelial surface marked acute exacerbation of inflamma 
tion had occurred, with leukoecvtic infiltration, hemorrhage and 
destruction of epithelium. The left membrane showed little 
change except for accumulation of fluid in the tunica propria, 


epithelium remaining normal. 


Us f A hloramid This. chlorine-releasing 
was used in buffered isotonic solutions, perfused thr 
injection needle until the solution ran out of the nostri 


which membranes were secured in 72 hours. Cat 


tion (6 weeks) right sinus, normal left sinus, showed no 
general effects trom use of 1:10.000 solution. Grossly, the 


usual chronic thickening of the right membrane was observed. 


Microscopically, there was no evidence of an acute reparative 


effect in either membrane, the left being quite normal. Cat 35-11, 
right chronic, left normal, perfused with 1 :5000 solution, seemed 
somewhat depressed after the injection. Grossly, the chronic 
membrane was thick but not adherent, with some purulent 
exudate in the sinus cavity. Microscopically, in addition to the 
usual chronic thickening and edema, there was acute injury 
to the epithelium, but without reparative leukocytic infiltration. 


The uninfected membrane showed very severe epithelial de- 
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struction, thickening and injection, with recent fibrosis extend 
ing through the epithelium. Cat 35-17, acute infection left 
frontal, perfused with 1:800 solution: Grossly, this membrane 
was thickened, congested but not adherent, with sinus cavity 
filled with purulent exudate. The acute infection had caused 
edema and round cell accumulation, with some leukocytes and 
plasma cells and early fibrosis; but the epithelium was much 
injured and congested. Apparently this agent is an epithelial 
irritant and interferes with the normal process of repair, par 


ticularly in higher concentrations. 


Use of Glycin Cat 35-10, right chronic, left normal, was 
perfused with an isotonic (2.5% ) solution of glycin (glycocoll) 
No systemic reaction occurred \fter 72 hours, the chronic 
membrane showed the usual gross thickening without exudate, 
and the left was normal. Microscopically, no evidence of any 
reparative effect from the injection could be made out, except for 
a large number of goblet cells. 

Use of Acetylcholine — Cat 35-12, right chronic, left normal, 
perfused with 2.5 mg. acetylcholine* in distilled water, membranes 
secured after 72 hours. This animal seemed much depressed 
after injection, especially the last 24 hours. The chronic mem 
brane was thick, congested, adherent and full of necrotic ex 
udate; the normal membrane was engorged with blood at the 
site of injection. Microscopically, the chronic membrane was 
greatly congested, edematous, but with little or no leukocytie 
infiltration; the epithelium was damaged, cilia gone in patches, 
and numerous goblet cells. The uninfected membrane showed 
some thickening and distinct congestion of the tunica propria, 
with epithelium normal save for numerous large goblet cells and 


some ciliary damage. 


Use of Amniotic Fluid Cat 35-13, both frontals acutely 


infected, perfused with amniotic fluid? full strength right, di 


luted half with normal saline solution left. This animal had a 
severe reaction from its streptococcus inoculation 48 hours before, 
and was much depressed when anesthetized for the amniotic 
fluid perfusions, and died 20 hours after the latter. Both mem- 
branes were severely congested and the sinus cavities were full 
of necrotic exudate. Microscopically, there was very great in 
filtration of both membranes by lymphocytes, with much extrav 
* Commercial acetylcholine used was “Acecholine.” 

+ Commercial amniotic fluid used was “Amfetin.” 
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asation of blood and destruction ot epithe lium. Cat 35 rs. both 


frontals chronic, right perfused with amniotic fluid full strength, 


2 hours showed yen 


left half strength, membranes secured at 7 
eral reaction. Grossly, both membranes were somewhat thickened 


and adherent, with a little purulent exudate in the right and 


1 
] 


less in the left cavity Microscopically, aside from the usual 


chronic thickening, and plasma cells, the tunica propria shows 
] 


] 


some active fibrosis and litthe damage is apparent in the epithe 


ae 


lum; apparently the injections were distinctly beneticial in these 





CNrONnIC m1 mbranes. 


U] f Chil ropl l { al 35 16. chlorophyll buttered 1SO 
tonic solution ((aruskin) 2 cc. injected into left acutely infected 


a 


frontal, membrane secured at 72 hours, somewhat thickened with 


moderate amount of purulent exudate. Microscopically, very 
great thickening, hyperemia and polymorphonuclear infiltration, 
with cihary destruction and much epithelial invasion by leuko 
cytes; apparently a very severe exacerbation of the acute inflam 
mation with no evidence of repair, possibly due to the solvent 
used for the chlorophyll. Cat 35-19, chronic infection, right sinus 
failed to receive injection, left sinus 2 cc. chlorophyll injected ; 
grossly, much thickened after 72 hours, still containing the green 
solution mixed with more purulent exudate than that found on 
the right side Microscopically, marked thickening and edema 
with leukocvtic infiltration and numerous plasma cells were found ; 
apparently an acute exacerbation due to the solution, but without 


much epithelial loss or reparative stimulation 


Prophylactic Effects Sodium Alum and Tannic Acid 
Cat 35-14, not infected, was perfused, right frontal with 4% 
tannic acid solution, left frontal 1% sodium alum solution; ten 
minutes thereafter each sinus was imoculated with hemolytic 
streptococcus. There was a slight mucopurulent discharge from 
both nostrils but the cat was not sick at any time. After 72 
hours the membranes were secured. A small amount of purulent 
exudate was found in each cavity; the membranes were not 
swollen or congested. Microscopically, with both prophylactic 
agents, there was slight thickening and leukocytic infiltration of 
the tunica propria, but very much less than in membranes un 
treated prior to inoculation. The cilia were slightly damaged 
but epithelium was otherwise normal. Both sinus cavities were 


filled with pus. 
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Effects of Ouarts Light Cat 35-18, bilateral chronic in 


fection, had the sinus roof chipped away and the right sinus 


membrane was irradiated with a standard quartz tube point 
within the cavity for one minute; the left membrane for 30 
seconds. The scalp was sutured and membranes secured aftet 
72 hours. Both sides were thickened and the membranes were 
very adherent; some purulent exudate was found on the right 
side. Apparently the chronic infection had been more severe in 
the right sinus. Microscopically, there was marked polymorpho 
nuclear infiltration on the right side, probably a secondary int: 

tion. None of the acute changes characteristic of a reparative 


process were found. 


Effects of Chronic Constipation — Cat 35-20, bilateral chron 
infection, was fed 0.1 gm. sodium acid tartrate daily for one 
week, causing loose grayish stools after the fifth day. The 
eighth day 5 mg. powdered opium was given, repeated until the 
eleventh day, when the dose was increased to 10 mg. for four 
more days. Bowel movements ceased after the third day of 
opium, and after 120 hours of constipation during which full 
meals had been consumed, the membranes were secured. The 
entire large intestine was filled with fecal material.  Grossly, 
the sinus membranes were adherent, containing a little purulent 
exudate, but presented no signs of acute irritation. | Microscop 
ically, the usual chronic changes were observed, with plasma cells 
and some fibrosis, normal epithelium, and no evidence of acute 


exacerbation from any source. 


Effects of Drugs Resembling E phedrin on Acute Infection 
Cat 35-21, acute bilateral, right sinus perfused with 1% methyl 
ephedrine methiodide; left with 1% ad-1-methylephedrine meth 
iodide. Animal was depressed following injections. All mem 
branes in this series were secured after 72 hours. The left side 
was more thickened, both much congested. Microscopically, both 
sides showed much epithelial destruction and acute infiltration, 
but the left showed numerous eosinophils, especially in the blood 
vessels. Cat 35-22, acute bilateral, small sinuses deep in can 
cellous bone, which became infected. Right side could not be 
perfused with 1% beta-phenyl-ethyl dimethyl amine methiodide, 
which had apparently no effect in arresting the infection about 
the sinus in the cancellous tissue. Left sinus was perfused with 
1% d-1-pseudo-methylephedrine methiodide. Its membrane was 
thick, adherent and contained pus. Microscopically, there was 
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marked thickening, fibrosis and edema, with leukocytie infiltration 
and epithelial destruction, Cat 35-23, acute bilateral, perfused 
right sinus 1% isoamyl dimethyl amine methiodide ; left with 1% 
p-phenyl-beta-hydroxy ethyl dimethyl amine methiodide. The 
infection was severe, animal much depressed, membranes greatly 
congested and full of pus, more on the right side. Microscopically, 
severe acute infection, marked epithelial destruction, 

filled with macrophages, plasma cells and leuko 

sinus, infiltration and reparative effects less marked 


35-24, acute bilateral, right sinus perfused with 1% benzyl 


dimethyl amine methiodide, left with 1% hordenine methiodide: 


animal unatfected by experiment, shght nasal discharge when 
; | Y y 


membranes not adherent, little exudate. Microscop 
sinus, marked lymphocytes, plasma cells and some 


pithelium almost destroved. Left sinus, marked in 


( } 


by plasma cells, lymphocytes and some histiocytes ; blood 


ged and epithelium full of leukocytes and nearly 


is 


at 35-25, acute bilateral, right sinus perfused with 

ine methiodide, left with 1% beta-phenyl-ethyl eph 

methiodide \nimal was somewhat depressed during 

experiment Right sinus membrane was decidedly congested, 

containing much pus. Left membrane not congested, little exud 

te. Microscopically, right side, membrane thickened, barrier 
I 


tes, especially, just below and in epithelium, which 
hat injected; some plasma cells and histiocytes in 
tunica propria. Left membrane showed less 


effects with little epithelial damage 


f Unilateral Cervical Sympathectomy Cat 35-7, 
acute bilateral, developing nasal discharge second day, was given 
2 cc. per kg. body weight of an 11% solution of sodium barbital 
72 hours after inoculation. Under complementary ether anes 
thesia the right cervical sympathetic was severed; membranes 
were secured 48 hours thereafter. Both sinuses were filled with 
purulent material, but on the right side the membrane was very 
much thicker and pus was oozing out through the needle wound. 
This confirms, on acutely infected membranes, our tindings of 
last year respecting exacerbation caused by sympathectomy on 


chronic infection of the sinus wall 


Effects of Deep Roentgen Ray Therapy on Human Maxillary 
Mucosa Tissues secured by Caldwell-Luc operation from the 


maxillary sinus of a man of 36 who had elsewhere received 
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several courses during five months of deep roentgen ray therapy 
for suspected malignancy diagnosed from roentgenographs, showed 
extreme toughness and adhesion of the mucosa and cyst walls 
to the dry and ischemic manillary bone. Microscopically, the 
epithelium was about normal, but the tunica propria was exces 
sively thickened and fibrotic, with but few infiltrating cells save 
some subepithelial eosinophils. A cyst wall from this case was 
highly edematous and fibrotic, with numerous plasma cells and 


normal epithelium. 


APPENDIX 1 


Technic Emploved for Treatment of Sinuses by Diatherm) 
Because of numerous requests, the following details are sup 
plied by Dr. Arthur C. Jones, who administered these treatments 
in our 1934 series of cases: “The current is applied to the 


frontal and manillary regions through a set of electrodes shaped 


to fit smoothly over the sinuses. (Medium weight electrode foil 


is used. ) The electrode for the forehead is ovoid, about Ix2y, 
inches, with corners well rounded. A small strip connects this 
electrode with the two which over-lie the maxillary sinuses, this 
strip being about 1 inch long by '4 inch wide, applied over the 
glabella and down along the bridge of the nose. The plates 
which fit over the maxillary sinuses are shaped like an oval 
with a stem extending upward and medially to overlap the small 
plate that lies along the bridge of the nose. These plates are 
molded to the manillary regions so that they fit smoothly, and 
the stem-like portions are molded down on the bridge of the 
nose and strapped to the connecting piece which in turn is at 
tached to the frontal electrode with adhesive tape. The electrod 
clip is then attached to one end of the frontal electrode, the 
skin underneath being protected from pressure by a bit of heavy 
rubber, and then a shaped piece of rubber sponge is placed over 
the frontal electrode and each maxillary electrode. 

“The patient holds the rubber sponges over the maxillary 
plates while the technician wraps an elastic bandage around the 
forehead to hold the frontal part tn place and then around the 
face to hold the manillary plates. A plate of about 3x4 inches 
with well rounded corners is applied to the back of the neck 
and attached to the other terminal. We usually apply a liberal 
amount of electrode compound jelly beneath the plates before 
they are finally bound on. 





The treatment lasts from thirty to fortv minutes and the 


t 


Ihamperage must be within the heat tolerance of the patient. 


Sin hermy margins vary, | cannot give vou the exact milli 
imperage, but with the Victor vario-frequency apparatus this 
losage is between 700 and 7350 milliamperes 
( micnts are lone daily fo he first weel then three 
eel e alwavs preceded by some shrinkage 
mace ( TISLIT¢ S good ad wna iS )) Ss \¢ | LThnere ir¢ 
svinptoms of increased temperature, pressure 1n sinuses, Or pain, 
it treatment 18 either vers miu moditied as tO dosagt 1 dis 
‘ l dra ve can |e S ited \ se Of temperature 
| s pore posit ve oO ( ( psul ed pus 1) e ( more o 
( ‘ Iscs \ se a) l Ml I elve ) ( a iWhnern 
‘ nit . S Pivel il clint il Ct ( ( pa ent. ot 
~¢ i t is ‘ i t*s «7 i 1 t t i 
1 / PI \) \ 
| )] VOADEMY R he () se \leEMBI 1931-1935 
) (S | Dra s. ( f 
\ | 5 | 7 rd 7 , 
\ in Ww and histology, vital staining methods 1931 
Method of producing acute infection 1931: chronic 1932 
[) negative effects on progress of infection 1933 
5 | 
phatics 1934 Spr id of particulate matter external to en 
brane 1935 
ry ] ; ; a. 
lestructive effects on epithelium: mechanical trauma 1931; heat 


1931; paraffin, gum acacia 1931; soap jelly, thin glucose, 
cocoanut oil, chondrus jelly, milk of magnesia, calcium 
hydroxide, calcium lactate, scarlet red > oxyquinoline sul 
phate 1932: typhoid vaccine, m« rthiolate, alcohol, mercuro 
chrome, dichloramin, trinitrophenol + calcium gluconate 


1934; azochloramid, chlorophyll, amniotic tuid 1935 


structive effects on tunica propria: chondrus jelly 1932; chloro 
phyll 1935 


yA 


‘gative effects except on cilia: mucilage of tragacanth, petrol 
agar, thick glucose, sodium phosphate 1932 


N 


‘gative effects except increase of goblet cells: dichloramine 
1932; histamine 1935 
Negative effects on epithelium: roentgen ray 1933, 1935 


Negative results: glycin, quartz light, chronic constipation 1935 
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Acute exacerbation produced by cervical sympathectomy, chronic 
1934; acute 1935 

Acute exacerbation, chronic membranes: histamine, acetylcholine, 
chlorophyll 1935 


Reparative effects on tunica propria: Mobilization of histiocytes 


by infection plus trauma 1931; milk of magnesia, calcium 


hydroxide, calcium lactate 1932 

Intradermal vaccination 1932: Does not arrest infective process 
1934; peptone, own blood subcutaneously 1934 

Round cell infiltration: Destroved by roentgen ray 1933. — In 
creased by intradermal vaccination 1932; by mercuro 
chrome, metaphen 1934; by ephedrin - resembling drugs, 
amniotic fluid 1935 

Plasma cell infiltration, in most chronic infections 

Fibrosis: roentgen ray 1933 


Prophylaxis against infection: sodium alum, tannic acid 


Human Maxillary Sinus Membranes 
Normal histology 1931; differential staining 1932 
Reticulo-endothelial system; inflammatory changes 1931 
Destructive effects on epithelium: milk of magnesia, normal sa 
line 1935; irradiated oil 1933 
Edema of tunica propria caused by sodium and chlorine 1932 
Reduction of edema by calcium and magnesium 1932, 1933 
Reduction of congestion of mucosa: ephedrin-resembling drugs 
1935 
Increase of congestion of mucosa: diathermy 1934; acetylcholine 
5 J : 
1935 
Reparative effects on tunica propria: 
Mobilization of histiocytes: milk of magnesia 1932; cal 
cium gluconate 1933; diathermy 1934; ephedrin-resem 
bling drugs 1935 
Marked plasma cell infiltration: milk of magnesia 193 
calcium salts 1933; diathermy 1934 


) 


Fibrosis: milk of magnesia 1932; calcium salts 1933; 
roentgen ray 1933, 1934, 1935; diathermy 1934 





ALLERGY IN THE RHINOLOGIST’S 
WATTING ROOM 


WarRkREN T. VaucHan, M.D 
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(ONE AFTERNOON not long ago, the Havana Special was nearing 


Savannah, (Creorgia Qn it were three physicians. Phe train 
had been blocked and was proceeding slowly. As the three gazed 
meditatively at the landscape, which for several miles had been 
monotonoush ull hanging, Corie remarked, “This ought to be 
great hunting country I'd hke to come down here some. time 
with a couple of good bird dogs.” The second replied, “I was 
just lookin rat all the raywe¢ d along the tracks Savannah should 
be a good place for an allergist to settle in.” Whereupon the 
third, coming out of a semi-trance, turned his gaze from. the 
vind to the two men opposite him, remarking Isn't that a 
perfectly gorgeous sunset 7” 


\ll had been looking at precisely the Salli t] ny, but to 
each the dominant figure in the picture was different Phe dit 
ference was in the points of view, major interests, or shall | say, 


in the coloring of the glasses 


The rhinologist and the allergi 


noses, but too often thev don’t seem to be able 1 


what they tind there. Each has maintained that his own inte 


pretation of the picture was the authentic one. Sometimes on 
has been right, sometimes the other, but neither has been correct 


all of the time. 

With the ancient Greek physicians there were two schools 
of belief, that of Cos and the school at Cnidus. So also until 
recently there were two schools regarding the subject under 
consideration, schools which disagreed, sometimes bitterly But 
history again repeats itself inasmuch as each now begins to 
recognize the good points of the other and ts willing to accept 
them, nay even to adopt them. Indeed, certain ones of both 


groups have found that the principle of the old stereopticon is 
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best, that truest perspective of the picture is attained by fusion 


of the images observed from both points of view 


Is there any real need for a combined discussion of the sub 
ject of allergy by the otolaryngologist, the ophthalmologist and 
the allergist? Let us allow the former to answer this question 
Time allows but a few quotations. L. W. Dean! has described 
the case of a child in which radical operation for pansinusitis 


was recommended, but in which, fortunately, cytologic studies 


of the nasal discharge showed an allergic eosinophilia. The child 
was cured by withholding milk from the diet instead of being 
submitted to the operation. Dean goes on to remark, “To me 
it seems obvious that a evtologic examination of the nasal and 


otologic discharges should be made in every case in which thes« 
conditions are present. | should certainly feel that any exan 
ination of a nasal case was incomplete if it did not show what cells 


were present in the nasal discharge ¥ 


W. W. Lewis? in an essay on Pisillusionments in Nasa 
Surgery, remarked, “In my opinion, of all the affections and 
conditions in the human organism where surgery has been not 
only the least beneficial, but, in addition, largely harmtul, allergi 
vasomotor and hyperplastic affections of the nose have been the 
most outstanding. Especially and positively is this so where, 
in these conditions radical operations upon the sinuses in addition 
have been done.”’ 


Ralph Fenton,’ in discussing nasal allergy, writes, “Obviously 


no tvpe of local treatment * * * will do more than afford transi 
tory relief for such people. Adrenalin is a life-saver for the 
severe case. Ephedrin, helpful at first, becomes an irritant 
over-used. Surgery should be limited to the restoration of 
proper caliber of the nasal passages by thinning down septal 
deflection; the turbinates should not be slashed out; and, unless 
bacterial allergy be due to gross infection of the depth of the 
sinus membrane, the sinuses should merely receive proper aera 
tion and drainage rather than radical measures.” 

Bernard J. Larkin,* in discussing the ophthalmologic aspects 
of allergy, mentions such conditions as vernal catarrh, uveitis, 
some forms of conjunctivitis, phlyctenular and dendritic kera 
titis and certain conditions indistinguishable from trachoma. E 
M. Shanklin,® in discussing this paper, remarks, “I believe that 


it is quite true that allergy is being over-worked ; too many phy 


sicians are exceedingly allergy-conscious.” He then adds sev 
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v llergn Hansel® reports that in an analysis of 1,000 
ce cases there were 324 with nasal complaints ()f 


he latter, 44% had nasal allergy. Roughly, from 25% to 45¢ 
of routine cases with primary nasal complaints exhibit an allergic 
factor | think we can all agree that the vast majority of cases 
of vasomotor rhinitis first consult the nose and 1 
Huber and Harsch’ tind 70% of such cases allergic in origin. 

In a survey of an entire community of 508 individuals, | 
have found!’ that approximately 15% have had some upper 


respiratory svmptoms, of mild or severe grade, at some time in 


their lives, which were attributable to inhalant allergy. The 
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list of allergenic factors recognized and named by these persons 
included a wide variety of substances, such as dust, hay, tobacco, 
smoke, coal gas, pollens, flowers, soap and soap powders, orris 
root, sunlight, wind, chilling, wheat, tlour, feathers, flax, et 
Now, if it is agreed that all of us here have become “allergy 
conscious,” and that this phase of medicine ts becoming increas 
ingly important in an increasing proportion of nose and throat 
practice, what should the nose and throat man do a 
Should he learn to pick out the allergic cases, from 10% to 44% 


of his practice, and forthwith send them to the allergist 1 


study and treatment? | think not 
Fully 50%, wossibly more, ot Cases ot nose and throat all re\ 
: | ; 
are relatively simple, sensitive to but a few inhalant allergens 


which may be readily recognized by appropriate tests, and wall 
be promptly relieved following avoidance or suitable hyposens 
tization therapy. | believe that, for maximum service to his 
patients, the nose and throat man should equip himself properly 
to recognize allergic conditions, to diagnose them by appropri 
laboratory and sensitization studies, and to reheve them with 
proper treatment. There will be a proportion of the cases, tron 
25% to 50%, in whom the allergy is more complicated or in 
whom proper allergic therapy requires higher allergen dosages 
dosages which carry with them the possibility of anaphylacti 
reaction unless expertly administered by those who have had 
long experience in this particular field These two groups he 
will be only too glad to send to the allergist for further treatment 
I would emphasize here that allergy is not the game for the tyro 
He who reads the directions on the commercial diagnostic o1 
treatment sets and proceeds accordingly without the caution of 
experience will sooner or later get into trouble. leven for 
routine work such as | am about to outline, the nose and throat 
man should ground himself in the fundamentals with the aid 
of an allergist or should have associated with him someone who 
is well versed in this very special field of medicine. 

Assuming that such a grounding has been procured, what 
allergic procedures could appropriately be carried out by th 
nose and throat man or the eve man in his own office, with every 
reasonable guarantee of safetv? Time permits but a hasty sum 
mary. Fortunately, there will soon be available, in French Kk 
Hansel’s excellent monograph on Allergy of the Nose and Para 


nasal Sinuses, a reference volume which will be of utmost value 


as a guide to the nose and throat man doing this work. 
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I)1AGNOSIS 


Phe first requisite for diagnosis is ‘allergv-consciousness 
mie must bear im mand the possib lity Ol all rey as al etiologi 
actol Questioning of the patient may substantiate this in the 
btaining of a personal or family history of other allergic diseases 


ich as asthma, hav fever, urticaria, migraine, eczema, contact 
ac — ee en Pass ‘as 
‘ at “a food wrosvneras tu even 1) ww absence ot 
] ( e¢ COl 11001 ] ill ri (ne must thereto 
self witl e protean manitestations o llergy a 
‘) ‘ Vt 1 r ( i 111 We DOSE il | Oat 
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LABORATORY DIAGNOSIS 
’ ] 1,1 ] + 7 ’ . ‘ 
robably the most important diagnostic procedure is one 
has been developed by the rhinologist hin self 11) collabora 
( h allergists evermann!> tirst called attention to eosin 
whiha in allergic nasal secretions Phis tinding was corroborated 
Rudolph and Cohen and the diagnostic procedure was brought 
» its present rehability by Hansel Phe ophthalmologist has 
similar procedure available in that Emory Hill’? showed some 
ears ago that the application of dionine to the conjunctiva 


S 


il 


especially in 1 


icited a leukocyvtic response in the conjunctival sac im the smear 


wl 
X-ray of the sinuses is a valuable indirect diagnostic aid 


lentifving mucosal edema and polyps when present. 


ich eosinophils could be demonstrated if present 


he method of instillation of iodized oil as developed by Proetz' 


1 


Ivantageous in that no artificial windows must be made 


lis occasionally helpful in doubtful cases. 
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SKIN TESTING 
The commonest inhalant offenders, in my experience, are 
pollens, house dust, feathers, orris root, pyrethrum, and kapok 
While there are many other inhalant allergens of great importanes 
in the individual case, routine tests with the above, will, | believe 


enable the rhinologist to diagnose and relieve a reasonably high 


proportion of his inhalant allergics. The list of pol 


lens used 
should. of course. include all of the commoner offenders in the 
locality in which the patient resides. 

While the familiar 15 dose treatment set for preseasonal 


pollen desensitization is remarkably inefficient in my experienc: 





and while the more efttective higher concentrations should be 
given under the supervision of an allergist, the coseasonal method 
of treatment!” which has been developed in our clinic is, in my 
experience, practically free trom risk of serious anaphylacti 
reaction. While its efficiency of 80% is somewhat less than th 
85% for proper preseasonal treatment, it so nearly equals it 
that there would be ample justification for its adoption by the 
nose and throat man, at least for a season’s trial. If found to 
be non-effective in a particular case, that case can then go on 
for the next vear to allergic supervision with high dosage pre 
seasonal treatment or perennial treatment 

In my own work | always use small dosage therapy in 
hyposensitization with house dust, feathers and the other allergens 
mentioned above. This treatment also would, therefore, be saf 


in the schedule which | am elaborating 


The greatest point of safety that [| would emphasize in 
making the tests is the desirability of preliminary scratch tests, 
to be followed in case of doubt by intracutaneous testing. \] 
though there have been two or three reported instances of ana 
phylactic death following scratch test in extremely hypersensitive 
individuals, they are so rare as to be practically negligible. The 
intracutaneous test, while usually more accurate, carries with it 
an increased element of danger, which is minimized by the pre 
liminary scratch test. A positive scratch should not be repeated 
intracutaneously. The safety element is further enhanced for 
the physician who has not had wide experience in allergic diag 
nosis and treatment by the exclusive use of the arms so that an 
untoward reaction may be controlled by the prompt application 
of a tourniquet above the site of testing or injection, and the 


introduction of adrenalin into the opposite arm. 
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eld oft alle rgic testing W hich could 


1 


| This is the direct application 


of the test substance within the nose. Certain persons fail to 


react to the offending substan 


e by skin test. but do react, with 


I s pPloms of the chiseasi following contact of the allergenic 
substance with the nasal mucosa i condition deseribed by 
il as contact allergu COTY i 

agnostic methods fe this condition, tirst described by 

( wh mploved insufflation by means of powder blowers, 

Cl OVE IX lolpl ld Ce cl who applied the test 

substances ectly te vw turbinates, have been further improved 

! } su pli ed | 1 il hie suspected allergen, in powder 

Sui is is available commercially for scratch testing, is 

S| kled on a wisp of cotton on the end of a toothpicl This 

s hel thie OS 1 while tl patient mnhales In order to pre 

too severe a reactio this procedurt It 1s better to 

\ only fe questionable cases in which the cutaneous 

rr n is been found negative ( the ise, only extremely 

small ¢ tities should be used ve ( is] Dean also ap 
die direct nasal test by intramucosal injection 

Lise SS1O 

ove is certainly a mn | outline of allergic pro 

re for the nose and thre Ile should have in his office 

e equipment te microscopic examination of secretions and 

e few ne tests as | have outlined then He could do 

e, such as, for example, the food tests But since these 

equire a wide experience in interpretation, and correlated studies 


sucl as thre leucopeni incl N a 


often to become more contusi 


vhost mterest 38S only second: 


nd the food diary, they are likely 


ng than illuminating for the man 
irily in allergy. The appropriate 


technic for the methods as outlined above is available in the 


current lterature Phe point 


that if this minimal progran 


to relieve the patient, one should not conelude that allerg 


not responsible tor the svmpto 
plete allergic studies than wha 
ure In a given case tl 

Spit oft positive reactions, 
In justice to the patient he shi 


Without havi 


ill reic study 


which | would emphasize here 1s 
of inhalant allergic study fails 
ey 1s 
ms. There is much more to com 
t | have outlined. If one is rea 
at allergy is plaving a part or if, 
the patient fails to respond, then, 


uuld be sent on for more detailed 


i actually put it to the trial in 
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the manner described, | will venture a guess that the rhinologist 
who carries out even this minimal program will find it well 
worth his time and effort in a sufficiently high proportion ot 
those patients who otherwise would eventually become discour 
aged and, on their own initiative, consult an allergist. | know 
of at least one otolaryngologist who has gone much tarthet 
Even though he had had no previous practical experience in 
allergy, he some time ago procured a competently trained allergy 
technician who under his supervision has carried the studies 
into as great detail as is done in the offices of many allergists 
His results have been satisfactory in every way. 

| have not mentioned bronchoscopy in asthma, in which, 
occasionally, the laryngologist is of greatest aid to the allergist 
in removing adherent secretions or other obstruction, and in ruling 


out malignancy or other non-allergic pathology. 


CONCLUSIONS 


May I conclude this discussion with the plea that the eve, 
ear, nose and throat man realize that there are undoubtedly sev 
eral unrecognized patients with allergic disease now sitting in his 
waiting room or patiently submitting to repeated local treatment 
in the hope of ultimate relief; and with the plea that he utilize 
those procedures which are already available and which will 
enable him to give more speedy relief to a surprisingly large 


proportion of his patients. 
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DISCUSSION 
RENCH RK. Hanser, St. Louis dr. Vaughan has pointed out 
the general incidence of allergy among the population at large and especially 
the practice of otolaryngology In a general way, he has outlined the 
tl s cl cal and la t \ estigatiol 
In order to give you some idea of the nature of the cases of primary 
isal allergy seen in otolaryngologic practice, may I present briefly some 
statistical data obtained fron dl analysis oft $20 cases in adults and 
childret It is especially noteworthy that only a small percentage of 


atients with the nasal manifestations of allergy do not have other types 





f respiratory allergy or other manifestations, such as headache, gastro 
intestinal symptoms and skin lesions \mong 220 adult patients, 28% 
had only nasal symptoms; the remaining 72% had hay fever, asthma 


and other manifestations of the skin, gastrointestinal and headache types 
Approximately 25° of the patients had hay fever; 20% had asthma; 
and taking the entire group as a whole, approximately 70% had other 
allergy besides the respiratory type. It is evident, therefore, that it is the 


rule for patients with nasal allergy also to exhibit other manifestations of 


this disease 
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Among 200 children, somewhat similar percentages wert 


25° of the children had hay fever It is especially noteworthy 

of the children had asthma and that only 25¢¢ had nasal s\ 

hay tever or asthma. Taking the group as a whole, O&8%e of tl 

had other manifestations of allergy besides the respiratory t 
Considering both adults and children, about 25 have ha 

we have found that approximately 75‘ of all patients with | 

also have active nasal symptoms outside the hav fever seas 

about 25° of the patients with hay fever, therefore, have 

symptoms \s in the case of nasal allergy in general, about 7! 

patients with hay fever have associated manifestations ill 


the skin, headache and gastrointestinal types, and, there 


tivities besides pollen 


In the routine investigatior f the nose and paranasa 
: ; y sl ] ] , ] ] ] nfl ‘ a 
cases Ot gastrointestinal disease am wadache, S ESPec 
determine whether the nasal manifestations of allers ex 
presence may offer good presumptive evidence that these oth 


are of an allergic nature 


In vent ral, these Statistics show that. as a rule th nasal 
are frequently accompanied by other manifestat s lle 


the importance of treating these patients primarily from tl 
standpoint. The use of non-specific local and general methods 
ment should be reserved for those patients who hav 


recognized allergic methods 


In the diagnosis, especially of the atypical cases of nasal 
and in order to determine more accurately the presence t act 
infection, routine cytologic studies of the nasal secretion sl 


} 


mall nasal ane sinus Cases 


In Dr. Vaughan’s conclusions, | wish he would speak 


utes in telling you something about his work on allergic | 
cially what he found in the investigat t 
allergic typ. ot headach« 

Dre. HucH S. Kunn, Hammond, Ind | ha alw 
interest in knowing just who sits in the waiting room at 
encourage an increasing number f patients to sit in on \\ 


It is very refreshing to be told by Dr. Vaughan, with ver 
lined procedures, how we can increase our efficiency 
as rhinologists 


Some time ago I asked Ir. Vaughan what an ordinary rl 


should do about cases which he suspected of having an allerg icl 


He replied that the least one could do was not to operate on tl 


he or someone else had answered the allergic question, and he thet 


me organize my office and secure a competent technician, \liss 


Ullman, from his own staff, to carry on these studies 


For the past two years we have attempted to rule the aller 


out as often as we suspected it. | am sure that the allergy that 
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Dr. HERMAN SeEMENOV, Los Angeles: As _ rhinologists, we see the 
pathological anatomy of allergy, particularly the degenerative changes 
within the nose and sinuses; and since allergy is a confusing subject, even 
the allergists differ among themselves on definitions and treatment, | 
sometimes believe that the subject is in danger of becoming top-heavy 
In this connection, | am inclined to differ with those who assert that all 


nasal polypi (100 per cent) are allergic 


Polypi are sometimes allergic and sometimes inflammatory, being 
manifestations of constant congestion and edema, regardless « cause, 


in a delicate stroma, as the following slides show 


Here we have the submucosa of the sinuses showing a loose layer 
of areolar stroma. The areolar tissue spaces breakdown when any grea 


infiltration of fluid occurs, as for example the edema in allergy 


This specimen is allergic. The areolar tissue is very edematous and 
the hydrostatic pressure of the fluid is disrupting the integrity of the 


entire membrane 


The next specimen is not allergic; it is a clean-cut case of chronic 


inflammation, pyogenic sinusitis. Here are exactly the same polypoid folds 


When inflammatory edema subsides it leaves behind it a certain 
amount of tissue hyperplasia. The interesting thing about allergy is that 
it tends to be diffuse and often involves all of the membrane in all of 


the sinuses 


On the other hand, when the edema persists for a long period of time 
-off and on for ten or fifteen years—the end result is polypoid and 


cystic degeneration 


Cysts appear in weakened connective tissue. This specimen shows 
two different kinds of cysts. The retention cysts contain mucus, the 
connective tissue cysts are devoid of epithelium and contain serum 
Large cysts are generally accompanied by microscopic cysts. For this 
reason one should remove the entire membrane and leave a clean cavity 
The next slide shows postoperative healing. The cavity is lined by a 
firm layer of scar tissue, less tendency to become cystic, and the surface 


may or may not be covered over by a layer of ciliated epithelium 


There are some mucous membranes which are more or less fibrous 
to begin with and these tend to heal spontaneously. In this slide we have 
such a specimen. The epithelium is perfectly normal after twenty-five 


years of sinusitis 


In an allergic membrane there is much degeneration of the epithelium 
and large areas are denuded altogether. The membrane is open to infec 
tion and since the cilia are lost has no way of draining the cavity. Inc 
dentally, there is no reason why an allergic individual may not have an 


empyema of the antrum superimposed on the allergic condition, for exam 


ple, an extension of infection from a tooth entering the antrum It is 
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unfortunate that bacterial allergy was not discussed by the speaker In 


th connect I 
1 wish ¢t met 1 ( ! 1 close 1 SCUSS that | have just 
exa 1 500 tempora s the Otological La ratory, it Johns 
H t s 1 have t see i hist gical signs illerey th mid 
1] 
| 
| 
' 
WARREN Va H closing lon't | w whethe l ou 
l e 4 itt i ( ile rgists ut you havet have 
S the ( ne Ir} eis ple ene 
ind that is what makes the s ect s terestil 
\bout icterial alle know that there are s i whe 
iccept he Spec ficity ( ( il acter il llere Wi \ ul ill ] 
to do it because all of the « work experimental anaphylaxis nts 
to the logical conclusion that there is such a thing as a specifi icterial 
illergy, and yet with the methods that we have had ulla u the 
present time any attempt t show that ict il al v Sa ( sistentiy 
active specin process has CCl i i ( ich 1 ( te tl has 
been successtul 
| believe that there must be some specificity to bacterial allergy, but 
| when it comes to trying to make something out of it in the specific treat 
ment of intrinsic allergic diseases, of those that are supposed to be duc 
to bacterial allergy, we get our poorest results. With our extrinsic cases, 
in my own series, we get, even in perennial asthmatics or perennial vaso 
motor rhinitis, OS to 70°? satisfactory results, while with perennial 1 
trinsic vasomotor rhinitis or asthma, we get the poorest results, around 
30 to 40% 1 can assure vou gentlemen that in our work, as well as the 
work of others interested in allergy, we have done our best to show a 
specific bacterial factor We do use vaccines We use vaccines a great 
leal in my own office, but we use them usually with a realization that they 
are probably not specific I sav “probably” because we don’t know where 
we are on the subject of bacterial allergy \ll I can say is that up to 
the present there are only three men whom | know doing allergic work 
who insist on the specificity of bacterial allergy All of the rest feel that 
| 
we aren't getting anvwhere 
Now s entirely possible that it is the technic, or the preparation 
of the vaccine, or something like that, and that someone will get ther¢ 
sometime 1 admire any man who starts to dig into bacterial allergy, 
hecause he has a lot of work to do 
| do agree with Dr. Semenov in his statement that it is the rhinologist 


who has to work out the subject of the allergic factors in his own field 


That 1s absolutely true 


| 
| 
| 





208 


put 


are 


WARREN T 


The rhinologist, togetl 


a littl 


alle reic 


t 
t« 


( 


iT 


not, 


always determing 


by the 


whether 


of eosinophilia becaus 





ence 

| quoted Kert 
of polyps, and in 
10% « ps 
probal ly Lic 
the meeting of the 
take he time to d 

While the su 
I think | should 
will excuss lw 


und S 
thei 
itt aller 
\f 
\ m\ 
\meri 
tail h 


1 much stress on the 


presence 


henck, 11 
cCIrCns¢ | 
¢ they 
u, 
in Mec 
reas ¢ 
A i 
tn 1 


VAUGHAN 





vy ha 
they 
4 1 
es 
} ‘ 
Ltn 
' 
t sal 
al 
14 








, 
THE EFFECT OF RADIATION UPON 
CILIATED EPITHELIUM 
Lyman H. Herne, M.D 
| ) 
er. 
! | ROD « 
VARIOUS THEORIES have been advanced as to the normal physiology 
cihated epithelium and how the behavior of the cells forming 
tvpe of epithelium has been altered | lrugs, temperature 
| the surrounding atmosphere 
Hilding’s earlhies worl COVeETt { lt field fo esearcn 
cal literature has been fill ts upon all phases 
s interesting problem since he published his findings 
Cilia lelicate, weak, frail cilia such is the popular con 
ception of the type of epithelium on which we have placed a 
large amount of responsibility for the protection of our nasal 
ivities from disease. That nature is more kind than to place 
eally delicate structure in direct tire of the enemy has been 
Os sig] r ill but 1 it |? on VEVer, early in his 
ments is 1mpressed the ha CSS f so delicate an 
r ey cell. [tis hoped that, at the conclusion o S pape 
( sgivings as to the deheac Ot this s T e will have been 
st. especially when it is realized that single massive dosages 
entge is high as 24 ervthemast permit these cells 
live 
It was at Dr. Mosher’s suggestion that a study be made to 
etermine the effect of radium upon tissue cultures of ciliated 
epithelium Phe dosage was to be sufficient to kill the cells at 
various points in their life evele, and our objective was to learn 
something of their behavior. A number of problems arose and 
one or two interesting facts revealed themselves. These will be 
dealt with at the conclusion of this paper. 
' From the Mosher Laboratory, Massachusetts Eye and Ear Infirmary. 


Wherever ervthema is used, “skin 


erythema dose” is implied 
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OBSERVATIONS Upon LivinG Ciniatep EpirHetiuM 
FoLLowING Exposure TO RADIUM AND X-RAY 

As one pursues a course of investigation, in some particular 
field, the original line of thought is often interrupted and som 
other problems are discovered, while one is attempting to carry 
out and prove the original idea. 

(ur purpose in this work was to determine the action of radium 
upon tissues cultures. However, in the light of subsequent develop 
ments, the word “cultures” has been dropped and the words “living 
ciliated epithelium” used. In other words, the following observa 


tions are made upon living cells, and not the growth of these cells 


Method — Our observations were upon three different types 
of experiments, each of which will be mentioned and methods 
used in each will be outlined. 

Dr. Mosher suggested the use of tracheal tissue from rab 
bits, since it is always available. This organ furnished most of 
the ciliated epithelium, except in one case, and in that experiment 
the cilia were active for 8 days. In this experiment the ept 
thelium was removed from a nasal polyp. Though rigid adhet 
ence to sterile technique was not in force, all instruments, glass 
ware, and solutions were sterilized. 

Pieces of tracheal tissue, 1-2 mm. in size were removed and 
placed in a hanging drop. One mount was used as a control and one 
was exposed to radium. The tissue was incubated at 28°C. Radon 
seeds of 1 # each were used. These were placed over the covet 
glass in a circular manner and were never any more than .5 cm 
away from the tissue. The cover glass did not contain lead. Thi 


seeds were left in place until the death of the tissue. 


The following observations were made: 

Shortly after placing 64 seeds about the tissue, ciliary 
motion increased, and there seemed to be an increase in ciliary 
activity with the placing of every dose. 

Thirteen attempts were tried at varving the total dosage. How 
ever, it soon became apparent that the results were very inconsistent 
\bout the enly observation worth while thet was made was the little 
effect of radiation on living ciliated epithelium. It was then thought 
that by using X-ray the following factors could be controlled 

(1) The dosage could be accurate. 
(2) The tissue could be exposed directly to the ac 


tion of the ray. 


3) Very high dosage could be obtained. 
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The following plan of using X-ray was adopted 

\fter removal of the trachea trom the rabbit it was cut 
into equal portions and each portion washed thoroughly. One 
specimen was placed in a test tube containing Ringer’s solution. 


Che other was laid upon a piece of sterile gauze and kept moist 


by means of slowly dropping Ringer’s solution. This specimen 
as exposed to the roentgen ray. The ravs were not filtered 
and the target skin distance was eight inches. In all cases, single 


exposures were emploved, the machine running at LOO kv. and 
5 milliamperes 


Following radiation, a small piece of the mucous membrane 


vas removed and placed in the hanging drop. The rest of the 
tissue was placed in a test tube containing Ringer’s solution and 
kept at a temperature of 14. C. The same was done with the 
control. From time to time as the hanging drop specimens died, 
new specimens were secured from the tissue kept at 14° ¢ 


Dosages were started at 4 ervthemas, and will be reported 


in the order of experimentation 


Phe tissue receiving 4 ervthemas lived 120 hours, the con 
trol dving at the same tim No visible effects on the ciliated 


1 
| 


sor upon the activity of the cia were noted 


Fight eryvthemas (2800 1 
Phe tissue lived 168 hours 
The control lived only 48 hours 
Sivieen ervthemas (5600 1 
Phe tissue lived 168 hours 
Phe control lived 144 hours 





Pevent i ervthemas (8400 1 


Specimens receiving X-ray lived 314 hours 


The control lived but 216 hours 


\ftter 120 hours, the irradiated tissue seemed a little more 
ictive and the amount of débris in the surrounding medium was 
less than that of the control. [hy débris is meant dead cells, 
the most part, and leukocytes 
\t this point the question arose as to whether or not the 
metabolism of these cells was being attected. It was decided 
that some idea of the metabolic rate might be obtained by deter 
mining the pu of the solutions containing the tissue. 


Therefore, dosages were started at 16 erythemas, or 5600 r., 


and increased to 32 ervthemas, or 11,200 r. 
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The pu was determined upon the fresh Locke-Ringer’s solu- 
tion, upon solutions containing the irradiated tissue, and solutions 
containing control tissue. Since some CQOez might be absorbed 
from the air, fH determinations were also run upon solutions 
of Locke-Ringer’s that were exposed to the same experimental 
conditions as the other solutions. 

In general, the solutions containing the irradiated tissue and 
the control had a pu of 6.0, the fresh Locke-Ringer’s solution 
of 7.3, and the control solutions of 6.4. 

It would seem the variation between the control specimens 
and the irradiated tissues was not enough for anv conclusion as 
to acceleration or retardation of metabolism. 

The viability of the tissues subjected to the increased dosage 
of 32 ervthemas is of considerable interest. The three specimen 
exposed to this dosage lived 48, 96, and 48 hours, respectivels 
The controls lived 96, 168, and 72 hours 

From these results one concludes that an X-ray dosage ot 
11,200 r. is required before any gross effect upon the viability 
ot the ciliated epithelium 1S detected. For the first time during 


the course of the experiments the control tissue lived longer than 


the irradiated tissue. In this respect it is of interest to quote 
the following from Dr. Fenton's paper. “Study of tissues from 
infected antrum mucosa and cyst walls from a man of thirty-six 
who had received doses of deep roentgen ravs (because of sus 
pected malignancy) showed enormous thickening and_ fibrosis 


of the tunica propria, many plasma cells, and almost normal 
epithelium.” 

The third portion of this papel deals with the actual in 
plantation of radon seeds in the nostrils of rabbits. The procedure 
was carried out along the plan suggested by Dr. Mosher. The 
same number ot seeds Was used In each case, the variable ay ny 
the length of time the animal was allowed to live following 
exposure. 


1 
] 
I 


Five 1# seeds were used. The seeds were partially mM 
bedded in a small mould of dental compound and then inserted 
in the nostril. The mould was then secured by means of a 
suture partially closing the nostril. It was hoped that in this 
manner a rather superficial effect might be secured and _ that 
the length of time the nostril was closed would not be sufficient 
to produce the changes noted by Hilding. At the end of three 
days the sutures were removed. In some cases they had sloughed 
out. The animal was allowed to live four days after radium 


implantation. 
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FIG (Hei This seetion from the same animal is from tl re 
oft th septum The nimal was allowed to live days following 
implantation Note the large number of goblet cc The cell men 
rane is no longer distinct, the nuclei are pycnotic, and are very indistinct, 
whereas the cytoplasm of the cell ts a lttle more glandular 1, goblet cells 
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FIG. 3 (Heine) This section is from the same rabbit and the side ex 

posed to radiation, but was not as near to the radium in that it is from the 

inferior turbinate Notice the very high type of epithelium and, judgi 

from the number of cells, it would appear as if the epithelium is hyper 
plastic 1, Epithelum 
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FIG. 4 (Heine) This section corresponds to figure 3, but is from the 
left side, the side without radium. The epithelium is hyperplastic in this case 
However, considerable evidence of infection is present in this specimen, and 
it may be a hyperplasia for that reason. A, Inflammatory exudate; 
plastic. A, Epithelium 


E 
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FIG. ¢ (Heine This is from the radiated side of the rabbit In this 

section there 1s a hyperplasia of the epithelium about an area where the epi 

thelium seems to have been destroyed Close observation reveals many 

epithelioid cells, but no order of arrangement and no cellular outline There 
is a dense infiltration of lymphocytes. A, Epithelioid cells; 


B, infiltrated area; C, Epithelium. 
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FIG. 7 (Heine This section shows both sides of t | 
mal was allowed to live two months following trradiatior | 
the radium shows stratified squamous epithelium, wher 
l ‘ lestructior f tl I } 
basal layer Irrad ! 
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FIG. 8 (Heine High power of section of rabbit's nasal mucosa removed 
from the septum two months following irradiation rhe epithelium is mar 
edly hyperplastic. Some degree of its activity may be obtained | 
number of mitotic figures present. A, Mitotic figure 
| 
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theliun s similar to that described by Latta and Schall as being 
hyp las Sa meat ) 1 the nye protection 
|’ — This section corresponds to section THI, but 
+] Lats 1, ; it} 1+ 1 , Th imithe 
Ss tron e left side, the side without radium. The epithelium 
S pn istic in this case However, considerable evidence of 
se Pane © ee peree 1 = oe he | ‘rpl For th: — 
ntrectiolr s present, and it may be a hyperplasia tor that reason. 


It is unfortunate that we can not say that radium produces 
epithel il } vperplasia here as it did on the opposite side 
Section | This is from the unradiated side of the second 


rabbit. living 15 days following radium implantation. It is a 
beautiful example of normal ciated epithelium from the septum. 
Cell outlines are distinct, the nucle: are normal, and no hyper- 


re noted 


Section V1 This 1s trom the irradiated nostril of the rab 
bit. In this section there is a hyperplasia of the epithelium about 
an area where the epithelium seems to have been destroved. 
Close observation reveals many epithelioid cells, but no order of 
arrangement and no cellular outline. There is a dense infiltration 


of Ivmphocyvtes. 


Section V1] — This section shows both sides of the septum. 
The animal was allowed to live two months following irradiation. 


The side opposite the radium shows stratified squamous epithe 


lum, whereas the side of irradiation shows destruction of the 
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epithelium down to the basal laver. It is quite probable that 
the radium has made its effect manifest upon the side show 
ing the stratified epithelium, as well as the side devoid of epi 
thelium. Consequently, that side has undergone hyperplastic 
changes to the point of an absolute change in morphology, whereas 
the side receiving the full dose of radium has passed through this 
stage and has entered the stage of destruction. 

Section V//] — This is an illustration of the hyperplastic 


changes mentioned above. Section from another animal living 


two months following radiation. Notice the mitotic ACctivits 


From these studies one concludes that ciated epithelium 
undergoes the following changes following radiation. 
1. Hyperplasia. 
2. Loss of cell outline and the production ot pyc 
notic nuclei. 


Goblet cell formation. 


o>) 


4. Destruction down to the basal laver. 


The minute cellular changes produced by X-ray have been 
thoroughly studied and published in a volume by Colwell. These 
studies are concerned with tvpes of tissue other than ciliated 
epithelium. 

For the sake of completeness, we are attempting studies 
upon the mitochondria and Golgi network in ciliated epithelium 
following exposure to X-ray. 

The functions of these two cytoplasmic inclusions are still 


not definitely known. Many workers, however, contend that the 


mitochondria have to do with respiration. Therefore, the pos 
sibilities of research along this line are rather exciting. f 
SUMMARY ' 


The foregoing paper has recorded observations made upon 
the behavior of ciliated epithelium after exposure to radiation, 
Three methods of approach to this problem were used: _ first, 
the effect on hanging drop specimens of ciliated epithelium by 
exposing them to the action of radon seeds; second, the results 
obtained by exposing sections of rabbit’s trachea to the direct 
action of the roentgen ray; third, the after-results from implanta 
tion of a fixed dosage of radium in the nostrils of rabbits, deter 


mined by observations made upon the histological specimens at 


varying lengths of time after the iniplantation. 
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CONCLUSIONS 
1. Goblet cells may be another form of ciliated epithelial 
cells Furthermore, they are probably degenerative as shown 
by changes noted in the nasal mucosa of rabbits after exposure 


to radium 
>? 


The metabohe rate of the cells evidently was not attected 
by roentgen ray when this metabolic rate was measured by changes 


in the pu of the solutions containing the tissues. 


3. It may be possible that some dosages of roentgen ray 
are actually stimulating Therefore, it should be determine 
what dosage will produce beneficial results. 

+. Cilated epithelium is not a delicate structure. If one con 


siders that a single dose of unfiltered roentgen ray of & ervthemas 
is the maximum for the skin of man, the picture of the severe 
ness of a burn produced by a single dose three times that amount, 
or 24 erythemas (skin erythema doses), 1s almost bevond one’s 
imagination However, these experiments indicate that 
frail-appearing cells do stand such a dosage with impunity. 
In searching for an answer to the question, “Why are these 


cells so remarkably viable?” | can tind no better explanation 


than the one offered by Dr. Werner Mueller; namely, that cilia 
are an ancient structure biologically, and, therefore, in the order 


of events, they should be the last to be destroyed. 


DISCUSSION 

Dr. H. P. Mosner, Boston It was very nice of you to receive this 
paper so kindly The abstract was thorough and so much to the point 
that there is very little for me to add 

The main point of Dr. Heine's paper is that cilia are astonishingly 
resilient to the action of X-ray. I, for one, had looked upon the cilia as 
extremely fragil | think that has been the general view However, as 
far as their reaction to X-ray goes, they are anything but fragile 

The second point brought out by lr. Heine is the increase of goblet 
cells after the exposure of the animal to radium. He feels that this ts in 
line with the theory that goblet cells are degenerative cells. 

In carrying out the experiments we were so startled by the lack of 
results, that the question came up whether or not there was a “nigger in 
the woodpile” somewhere; in other words, was our X-ray machine deliy 
ering the dosage it was supposed to deliver? Dr. Holmes, the head of 
our X-ray Department, shared this doubt, but was very nice about it 
The machine was checked up and it was found that it was giving the dosag« 


it was supposed to give. Without the cooperation of our X-ray Department 


Not The author wishes to express his sincere thanks to Ir. G. W. 
Holmes and his staff of the X-ray Department at the Massachusetts 
General Hospital for the use of the X-ray equipment and radon seeds 
necessary for the carrying out of these experiments; likewise, for such 
technical advice as was essential for their use The photomicrographs 


were taken by Dr. Werner Mueller 








this investigation, of course, would have been 11 ssibli roes with 
saving that a large amount of work was put into th estiga 

Dr. RatepH Fenton, Portland, Ore 1 am tremendously impress 
with the magnificent results of the hard work that Ir. Mosher gets 
of his young men, and it should be an inspiration t hose hers in th 
United States who are teaching residents and associates to sé just what 


Dr. Heine has been able to do with this very dithcult 4 

This has reduced to an absolutely positive set of facts, the sort of thing 
which we attempted to do a few years ago in the course of our Acack 
research, when we tried to check up on some people who claimed they wet 


curing sinusitis by the use of the X-ray. We made some cats thoroughly sich 


for them, and they pitched in and irradiated the cats and found out on a 
series of animals, from 24 hours to 6 weeks after irradiation, th nly resul 
that was caused, on top of the chromic infection which was already press 
was that the epithelium remained unchanged, except at the very first wher 
the changes may have been due to a residual chronic intectior 
There was, however, a factor which | think ts not to be cons 

in these beautiful specimens of Dr. Heine’s, one factor in these eC 
membranes and in human membranes which we examined in the same 


series which does not exist here, namely, that the X-ray destroys Ivmpl 


cytes. The dead bodies of those lymphocytes ha to be carried awa 
some place \lso the immune substances, seeping out from the dea 
bodies of the lymphocytes in the tissue, go places and bring about th 


inrush of tissue phagocytes and other types of reparative cells and « 
tually lead to the fibrosis which Dr. Heine mentioned and which | had 


spoken about earlier this afternoon. That fibrosis is the thing which | 
the X-ray man can bring about in his attempted treatment, but he may 
entrap just as you may entrap in a sore tonsil, part of which is chopped 
off or part of which is shriveled up by the X-ray disease germs in such 


a fibrous membrane deep down in the stroma. Neither the N-ray m 

radium has any antiseptic effect whatsoever. The preliminary irritation 
of the epithelium pointed out by Dr. Heine may possibly be due to the 
exudation through the membrane outward, between the epithelial cells of 
d 


some of these broken-down cell substances from cells that are estroves 


in the tunica propria 


Dr. SAMUEL IGLAUER, Cincinnati The chair would like to ask a 
question —that is, Did he rule out the effects of infection when radiun 
was implanted in the nose of the rabbit? Because the nose of the rabbit 


is very easily infected by any manipulation 


Dr. Lyman H. Heine, closing In answer to the question, it was 
very difficult to rule out infection. The only thing that we had to go by 
was a series of normal slides and comparisons and by study of the changes 
that were produced by infection, as you know it to occur. In this one slick 
that I have shown we show the infection that was undoubtedly infection, 


and on the opposite side it was believed to be clear of infection 
I wish to thank Dr. Mosher and Dr. Fenton for the discussion of the 


paper, and also the members of the Society who have accepted it so kindly 
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is ! ve wish to emphasize particular] ( stopa 
olog incl possible to cla the nomenclature « pe oO 
owtl ich we believe is characteristic of this location The 
literature is full of confusions and contradictions in the designa 
1 hese growths so that it 1s often difficult to stan 
lat is meant by the terms various authors have empl Wi 
ive « nined most « he reports available « ss ect al 
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ell, round cell, myxo, til ( lro, reticulum and ype il cell 
sarcol Iendotheliomas are group. by ( elves e re 
vigorously denied by others. In addition to the w ot 
i te s designating these tumors we found that where large series 
cases were reported there was a further discrepancy in the 
distribution into the two major groups (Carcinoma and Sarcoma ) 
which ran counter to our own observation. For instance, New 
reported 194 cases of which 154 (80% were highh mal enant 
epitheliomas and 40 (20% ) lvmpho-sarcomas. Harmer? collected 
365 cases of which 86 (24%) were carcinomas, 232 (63% ) sat 
comas and 47 (13%) endotheliomas. Zuppinger? with 32 cases 
had 15 (47%) carcinomas, 15 (47%) sarcomas and 2 (6% 
alveolar type. Crowe and Bavlor? re port d 40 cases, 26 (65% 
being sarcomas and 16 (35) carcinomas. Oppikofer? 21 cases, 
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6 (30%) carcinomas, 11 (52%) sarcomas and 3 (18%) endo 


theliomas. Citelli® 10 cases, 4 (40%) sarcomas, 5 (50%) eat 
cinomas and 1 (10%) endothelioma Ewing’? with 110 cases 
found 47 (43% ) transitional cell carcinomas, 30 (27% ) squam 
ous cell carcinomas, 11 (10% ) lympho-epitheliomas, 15 (13% ) 
lvmpho-sarcomas, + (4% ) adeno-cystic epitheliomas and 3 (3% 
malignant adenomas. Heine® reports 19 cases, 13 carcinomas 
and 6 sarcomas. In addition to these we have found at least 
fifty other authors reporting from one to ten cases in which 
there was an astonishing lack of agreement as to nomenclature 
or histologic classification. These facts are mentioned becaus« 
they are in marked contrast to our own findings in 24 cases in 
cluding 5 with complete autopsies. The slides from all of these 
cases were independently examined by three pathologists and 
their diagnoses compared. A glance at the accompanying tablk 
discloses a remarkable agreement of opinion. If we included 
epidermoid carcinoma, undifferentiated squamous cell, anaplasti 
and transitional cell carcinoma within one group because of thei 
similar origin and common characteristics we find that the great 
majority of our cases come within this category. Furthermore, 
we found that both sarcoma and endothelioma were extremely 
rare as our pathologists could agree on but one of the former 
(two others being doubtful) and the one case which was named 
endothelioma was called adenoid-cystic carcinoma and basal cell 
carcinoma with invasion of blood vessels by the others. Con 
sidering the fact that the large majority of our cases were 
definitely placed in the classification of anaplastic epithelial 
growths ( we believe most of these are transitional cell carcinomas ) 
it is difficult for us to reconcile these findings with those of the 
authors we have mentioned. We can only assume that the lack 
of agreement is due to diverging conceptions of the histopathology 
in these cases because it is inconceivable that a series of 24 cases 
should run so completely into one definite type of growth. We 
are convinced that aside from the Broders classification which 
is based on the percentage of immature cells without regard for 
their tvpe or arrangement, most of the other terminology has 
been in error and that many cases heretofore termed “sarcoma” 
or “endothelioma” were in reality transitional cell carcinoma or 
lympho-epithelioma. 

Since Schmincke’ and Regaud!” first called attention to the 
characteristics of lympho-epithelioma by which they were to be 


differentiated from other malignant tumors and since Quick and 








; 
' 
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Cutlet first adopted the term transitional cell carcinoma as a 
histopathologic entity, we have been able to trace in the literature 
a more and more definite tendency to recognize and describe 
them and a disposition to drop many of the other terms by which 
these tumors were designated. For instance, we tind less men 


tion of endothelioma in the more recent literature and are firmly 


convinced that it is an extremely rare growth. We feel quite 
sure that many of the cases reported as such by Trotter, 
Gaardham,'* Zschuncke,!* Oppikofer? Saareste,"? Citelli,©: Aisen 
dort'® and others were in reality transitional cell carcinoma 01 
lvmpho-epithelioma. Qur opinion is based on a comparison of such 


deseriptions or microphotographs as these authors have published 
vith the sections from our own series as well as those of Ouick,!! 
Cutler.’’ Cappell’* and others. Cappell, in a particularly illum 


has shown varving 


ing article replete with microphotographs, 
types ot Iwmpho-epithelhoma and transitional cell carcinoma ot 
| nasopharynx and has pointed out the essential 
characteristics by which the diagnosis 1s made The tubular 
and alveolar arrangement of the cells by which many authors 
recognized endothehioma were shown to coincide with the classical 
descriptions of Ivmpho-epithelioma as given by Schmincke’ and 
Jovin \lso the resemblance to Sarcoma was pointed out in 
several cases, but the epithelial nature of the growth was proven by 
silver stains which brought out the typical alveolar arrangement 
of the cells. The question as to whether there is a sharp dit 
ference between lIvympho-epithelioma and = transitional cell car 
cinoma seems to us to be of lesser importance because clinically 
there is very little difference in their development and essential 
characteristics. Both Ewing and Cappell have stated rather det 
initely that the points of similarity are greater than the points 
of differentiation. The weight of the evidence seems to point 
to the fact that both of these types originate in the transitional 
epithelium in the neighborhood of the Ivmphoid tissues of the 
throat and that the percentage of Ivmphoeytic infiltration into 
the tumor mass depends on the abundance or scarcity of these 


lymphoid masses in the individual case. The essential features 


which characterize lwmpho-epithelioma are these: 


1. The epithelial cells are definitely anaplastic, their 
protoplasm is pale, the cell boundaries vague with a 
tendency to syneytial formation. The nuclei are large, 


round or oval, clear and pale with several prominent 


nucleoli and frequent mitoses. 
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2. The cells tend to grow in sheets or columns, occa 


sionally in anastomosing trabeculae and frequently in 
such abundance as to suggest the appearance of Sat 
coma. Silver stains, however, will bring out the 
interlacing supporting stroma and disclose the alveolat 
tvpe of arrangement which in some cases is well 


marked. 


ww 


Lymphoeytic infiltration varies and in some instances 
may be so dense as to overshadow the epithelial cle 


‘ 


ments. Careful examination of several sections will 
how ever soon disclose the t\ NC il vale epithelial cc Ils 
y] | | 


deseril red al MOVE, 


The structure of transitional cell carcinoma as described 
by Cutler 1s shown to consist of masses of small round or poly 
hedral cells with large hyperchromatic nuclet occupying almost 
the entire cell. There is great variation in the size and staining 
qualities of the cells and they also tend to grow in anastomosing 
cords or sheets. Where the cells appear in great abundance 


1 
} 
! 


they are apt to lose their epithelial characters and may closely 


resemble lympho-sarcoma. 


In our series of cases it was this type of tumor which pre } 


dominated (75% ), whereas lympho-epithelioma was found much 
less frequently. The comparative infrequency of Ivmpho-ep 
thelioma in the nasopharynx was previously noted by Ewing, 
who in 300 tumors of the tonsil and nasopharynx found only 
19 or 6.3% belonging to this group. 
Reviewing what we have just said on the subject of nomen 
clature we feel that much could be gained through simplitication } 
of terminology, especially in view of the fact that the majority 
of these tumors run a characteristic course. The descriptions 
which we have read in the literature coincide to a remarkable 
degree with our own observations, which further contirm ou 
opinion that transitional cell carcinoma of the nasopharynx 
presents a rather characteristic symptom complex \s early as 
1922 we find that New?" called attention to the early involvement 
of the cervical lymphatics and the svmptomless progress of the 
primary disease which in so many cases was overlooked.  Jovin 
as well as Ewing later described these neoplasms as “slowly 


growing tumors of moderate consistency growing expansively, 


at first slowly pushing aside the neighboring structures but later 
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| locations where the tumo1 has its in eption may prove of great 
assistance in determining the early svmptoms Untortunatel\ 


very few of the reports we have read state explicitly just where 


he tumor was first located. Oppikofer mentions 11 cases in 
which the origin was traced to the lateral wall in 7 and the vault 
in 4+. In Zuppinger’s series of 32 cases the vault and lateral 
wall were involved in 9, the lateral wall alone in 7 and the vault 
alone in 6. Even in our series we find that in 9 cases (37% ) 


the tumor was located merely in the “nasopharynx” without 


mention being made of the particular area involved. Six of 
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to) 


these, however, were large growths where it was impossible 
determine the exact region first involved. Of the remaining 14 
cases (00%), however, there is a definite record of the lateral 
wall (either eustachian orifice or Rosenmueller’s fossa) being 
the seat of the growth in all but two. This, we believe, is very 


significant because a study of the records reveals a preponderance 


of symptoms referable to the ear and to branches of the tifth 
nerve. In addition to our own series we have analyzed 97 case 
reports including those of Zuppinger, Woltman,-? Hansel,-* Chris 
tianson** and Gardham,'? and tind the incidence of these symp 
toms as follows: Pain in the ear, tinnitus, impaired hearing o1 


aural discharge appeared in 50% of the cases and as a rule wert 
1 


among the earliest subjective complaints. Pain in the distribu 


tion of the fifth nerve, exclusive of ear pains, was also found 


to be present in 50% of the cases. The character of the pain 
and its intensity was extremely variable. It was located in the 


temple, the forehead, the eye, the cheek, teeth and vertex It 1s 
interesting to note that in numerous instances the pain was at 
tributed to other causes than nasopharyngeal neoplasms and 
frequently was the basis of futile operations on other structures. 

Cervical adenopathy, previously mentioned as an early svmp 
tom, was found in 35% of the collected cases In our own 
series of 24 cases the presence ot enlarged cervical or submax 
lary glands was noted in 20 (80%). What is more remarkable 
is the fact that the adenopathy was present at the first examina 
tion in all but two of these cases This observation certainly 
goes a long way toward corroborating previous testimony as to 
the prevalence of early glandular metastases which develop tre 
quently without any subjective manifestation of the primary 
lesion. 

These three symptoms, cervical adenopathy, tubal catarrh 
causing deafness and tinnitus and pain in the distribution of the 
fifth nerve are in our experience the most frequent and most 
significant findings in cases of infiltrating malignant tumors be 
ginning in the lateral wall of the nasopharynx. Occurring alon 
or in combination they should direct the observer's attention 
to the region of the tubal orifice in the nasopharynx where in 
the majority of instances the focus will be found. This does 
not necessarily imply that there are no other symptoms. ()n the 
contrary, a whole array of manifestations ranging through the 
entire series of cranial nerves may be encountered in various 


cases depending on the direction and degree of extension cranial 


| 





| 
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ward as well as on the size of cervical glands and the degree o 


pressure at the jugular foramen for which they may be respon 


stbl It would be superthuous for us to go into detail as this 
phase of the subject has been more than adequately covered by 
Voltman New. Burger, and Roger and Paillas \s a mat 
of fact, the appearance of symptoms referable to any of the 
ial nerves bevond the tirst and second divisions of the titth is 
nce an indication of extension throug he basal fe ( 

| fissure ¢ the jugular to en al eral . ( 

e disease t marks it practically ypeless n the five Lopst 
ve i the opportunity of studving there BR ( 
Cnsi\ volveme ( the hase « the skull lant 
cral nerve palsies or else widespread metastases merous 
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early diagnosis 


Summarizing briefly the symptomatology we may say that 


anaplastic or transitional cell carcinoma of the nasopharynx 1s 
responsible for three characteristic svmptoms. These are unt 
lateral painless cervical adenopathy, pain in the ear, deafness or 
tinnitus and pains referable to branches of the fitth nerve It 
must be borne in mind that ulceration and hemorrha 
early svmptoms and must not be depended on for the dia 
\ tumetaction that brings the suspected side into greater prom 


inence than the Opposite side should be sufficient to warrant a 


hnopsy because these growths in the beginning are located beneath 


~ 
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the epithelial surface which in many instances is not invaded or 


broken through until quite late 


1 


Symptoms due to choanal obstruction, such as impaired 
nasal breathing, nasal speech and impaired palate mobility, are 


due to tumors of large bulk, such as the advanced stages of cat 


cinoma or the comparatively infrequent sarcoma 


Symptoms due to involvement of other cramal nerves aside 
from the fifth are evidence of infiltration through the basal fora 
mina, orbital fissure or jugular fossa and indicate a late and 


hopeless stage of the disease. 


PREATMENT 


The malignant tumors of the nasopharynx are not amenabl 


to surgical removal; consequently, the problem of treatment is 
entirely radiotherapeutic. The methods used in the treatment 
of these tumors are external radiation by means of X-rays o1 
radium packs, combined in some instances with surface applica 
tion of radium to the local lesion. Whether X-ravs or radium 
packs are employed the underlying principle of treatment follows 
the technique established by Coutard. The primary lesion and 
the regional Ivmphatic areas are exposed daily or twice daily 
to X-rays or radium over periods varying between twenty days 
and sixty days. Adequate filtration is utilized in order to obtain 
the most highly penetrating ravs. The total dose administered 
is estimated on a biological basis, the aim of which is to cause 
a complete regression of the growth without permanent damage 
to the surrounding normal structures. When the primary lesion 
is small and localized, surface applications of radium are com 
bined with external radiation. The choice between high voltage 
X-rays and radium packs cannot be stated with certainty at the 
present time. The five year results of the former method ars 
now well established. Whether or not the use of the penetrating 
gamma rays of radium will improve these results remains for 


the future to determine. 


With rare exceptions the total dose of radiation does not 
vary with the estimated radiosensitivity of the tumor. As a 
rule the maximum dose compatible with the integrity of the tumor 


bed 1s administered. 
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1. Ina series of 24 malignant tumors of the epipharynx, transi 


ional cell carcinoma was tound to be the most common typ« 


75% ) in the opinion of three pathologists 
2 n three cases the diagnosis of Sarcoma was considered, and 
only one of these was there complete agreement. (Our 
{ sers differed on the other two. 
Lympho-epithelioma was the diagnosis in six cases. Its sim 
larity to transitional cell carcinoma in several cases was noted 
uur pathologists and the difficulty of differentiating them 


attributed to inadequate fixing and staining. 


} ndothelioma was mentioned but once by one and contested 
‘ +] ‘ ee 
oO e pathologists 
. Cc Cal and characteristt svmptoms of transitional cell 


rcinoma were found to be painless cervical adenopathy, 
is or deafness and pains due to involvement of the 


ches of the tritacial nerve. 


+1 Pa +. 
0 ema of our cases originated in the region of the eusta 
chian tube or lateral wall of the nasopharynx, thus accounting 
fo ¢ symptoms enumerated 
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HisToLoGic DESCRIPTIONS BY Dr. Ortro SAPHIR 
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FiG. 1 Sa 1 Pea i Case 3168 
lafteé \naplastic carcinoma 
Cutler: Transitional cell carcinoma 
Saplir: Epidermoid carcinoma 


Sections reveal large epithelial cells with vesicular nuclei and eosino- 
philic cytoplasm. Marked anaplasia. Atypical mitotic figures. Occasion- 
ally, cells are more oval-shaped. Tendency toward keratinization, but no 
typical pearls 


The picture shows vesicular nuclei arranged in alveoli-like fashion 
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FIG. 2— (Salinger and Pearlman) — Case 5742. 


Jatfé: Transitional cell carcinoma 
Cutler: Transitional cell carcinoma 


Saphir: Epidermoid carcinoma 


Description similar to Case 3168 (Fig. 1). Picture reveals more oval 
shaped cells. Anaplasia is marked. 
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hit Ss 1 Pear Ca 
ath Transitional cell carcinoma 
Cutler Lympho-epithelioma 
Saphu Reticulum cell hyperplasia 
The architecture of the Iyvmph node is preserved. There are large 


oci consisting of reticulum cells showing evidence of marked hyperplasia 
The germinal centers of the lymph node are also markedly hyperplastic 


Nori The reticulum cell stain would be essential to show the evi- 
lence of reticulum fibers which would definitely establish such a diagnosis. 
\ possible epithelial nature of the cells can not | 


e clearly demonstrated. 
Picture reveals lymphoid structures. The center and the upper quad- 
rants show reticulum cells which are more numerous than normal 
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FIG, 4 (Salinger and Pearlman) Case 2937 
Jat Squamous cell carcinoma 
Cutler: Transitional cell carcinoma 
Saphir: Transitional cell carcinoma 


The tumor consists of one type of cell. The cell is oval-shaped with 
an elongated nucleus. Mitotic figures are numerous. There is no ten 
dency toward keratinization 

Picture shows oval-shaped nuclei with mitotic figures. The absence 
of keratinization, the presence of one type of oval or slightly spindk 
shaped tumor cells justify the diagnosis of transitional cell carcinoma 








MALIGNANCY OF EPIPHARYNX 295 





| » Pearl i Ca 1 

uff Transitional cell carcinoma 
Cutle) Lympho-epithelioma 
Saphir Lympho-epithelioma 


The tumor consists of sheets of large pale cells, most of which are 
round or oval. The cytoplasm is very indistinctly outlined. The nuclei 
are large, revealing distinct nucleoli. Between the cells a large number 
of lymphoid cells are present which seem to form a distinct part of the 
tumor. The absence of transitional or oval-shaped cells, the presence of 
the type of cells described and the intimate relation to the lymphoid cells 
are more in favor of lymphoid epithelioma than of that of transitional cell 
carcinoma 

Picture reveals the large tumor cells and shows the intimate relation 
between the epithelial cells and the round cells 
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Fit (Ss t 1 Pearima ( 1 
Jajié: Transitional cell carcinoma 
Cutler Transitional cell carcinoma 
Saphir: Lympho-epithelioma 
This is a badly stained slide. The type of cell present may be transi 


tional in nature but the intimate relation between these cells and the 
lymphoid cells, the prevalent round nuclei seem more in favor of a 
lympho-epithelioma 


The picture reveals round- and oval-shaped epithelial cells and shows 
many lymphocytes between which epithelial cells are eas 


lv recognizable 
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lath. Undifterentiated squamous cell carcinoma 


Transitional cell carcinoma 
Transitional cell carcinoma 


nnective tissue and islets of epithelial 
The epithelial cells show distinctly 
Ina 


eal much fibrous ce 
islets are fused 


of oval or 


Sectior 
lis. Many of these 
nany of which art 
formation of 


transitional cell type 
ill-defined cystic structure 


ct 
esicular nucle 

fields th tel 
zed. Ke 


lency towards 


cw 
absent 


Is recogni: ratinization 1s 


Nort The tyq 
lenoides cysticum) ¢ 


ad 
groups of 


f cell and abortive tormation of cysts (Cepithelioma 
ire more in favor of transitional cell carcinoma. 
oval and transitional 


tumor cells Note the 


Picture shows 


cell type of cell 
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Fit 8 (Sali r and Pearlma ( 
Jaffé: Anaplastic carcinoma 
Cutler: Transitional cell carcinoma 


Saphir: Transitional cell carcinoma 


The tumor cells show dark-stained nuclei with very little cytoplasm 
surrounding them. The shapes of the cells are oval and elongated. No 
tendency towards keratinization 


Note: While the anaplastic carcinoma can not be ruled 


dominating type of tumor cell is more in favor of transitional cell carcinoma 
and probably not taken from the 


ut, the pre 


Picture is not at all characteristic 
representative field 
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Reticulum cell or lympho-sarcoma 
Cutler Transitional cell carcinoma 


Saphu Sarcoma (variety can not be ase 


rtaine ) 
ta 


The tumor consists of small round cells with hardly any recognizable 


cytoplasm. The nuclear membranes are ill-defined. Mitotic figures are 
numerou 
Nott This is apparently a sarcoma. The reticulum cell stain is 


essential to differentiate between lympho-sarcoma and the reticulum cell 
sarcoma 


Picture is very poor. The center is out of focus, yet the sarcoma cells 


are recognizable in the lower half of the picture, particularly the indistinct 
outline of the nuclear membranes 


ices 
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FIG. 10 (Salinger and Pearlman Case 368 


Jatié: Non-hornifying squamous cell carcinoma 
Cutler: Transitional cell carcinoma 
Saphir: Lympho-epithelioma? Hodgkin's disease ? 

Sections show many areas of necrosis and hyalinization, nucleoli ac 
cumulations of oval-shaped cells with vesicular nuclei and well outlined 
nucleoli. Many of the cells show two or three nuclei which are distinctly 
overlapping (characteristic of Dorothy Reed cells — Hodgkin's disease) 
Between the cells a few lymphocytes are seen 

Picture shows a multi-nucleated cell, a few large cells with prominent 
nucleoli and a number of lymphocytes 


Note: The various types present seem to speak for Hodgkin's dis 
ease or so-called Hodgkin’s sarcoma. The fact that several types of cells 
are present is against transitional cell carcinoma. There is no indication 
that the tumor cells are squamous in nature, particularly since there is 
tendency towards keratinization. Lympho-epithelioma should be considered 
but it is more likely that this is a Hodgkin's disease or so-called Hodgkin’s 
sarcoma. 
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Jaftié: Anaplastic carcinoma 
Cutler Transitional cell carcinoma 
Saphir: Squamous cell carcinoma 


} 


The cells are large, showing vesicular nuclei and | 


oval cytoplasn 
There is a tremendous number of atypical mitotic figures. There is a 
tendency towards keratinization. There are no definitely formed pearls 


recognizable. Mitotic figures are extremely atypical. 

Nott The type of cell, the type of mitotic figure and quality of the 
latter are more in favor of squamous cell carcinoma even though no atyp 
ical horn pearls are recognizable. 

Picture shows beautifully the type of tumor cells and the large num- 
ber of atypical mitotic figures. 
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Transitional cell carcinot 


mal cells which are marke 


Picture shows typical transits 
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Transitional cell carcinoma 


Saphar Transitional cell carcinoma 


The type ot tumor cell is quite characteristic of transitional cell 
carcinoma 
Picture is not taken from a characteristic field. In the upper portion 
t 


a few dark-stained transitional cells are seen 
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Flt. le (Salinger and Pearlman ( 
Jatié: Transitional cell carcinoma 
Cutler: Transitional cell carcinoma 


Saphir: Epidermoid (transitional?) cell carcinoma 


In several fields it is difficult to decide whether this is a transitional 
cell or epidermoid carcinoma. The latter seems indicated by the presenc 
of tumor cells with vesicular nuclei which are found, while the former 
is indicated by the presence of many spindle-shaped or oval-shaped cells 


Picture is not at all characteristic. 








MALIGNANCY OF EPIPHARYNX 307 






paca. 
: Swe! 5 e: 


Med 
? “Las . oe s #4 % 
| : he a ] ; ae 
. z » Mgt 7 “ 











ve 


Se, 


-.», 


Transitional cell carcinoma 


Cutler Transitional cell carcinoma 


Saphu Transitional cell carcinoma 


It is difficult to decide whether this is a lympho-epithelioma or transi- 
tional cell carcinoma. The intimate relation between the epithelial cells 
and the lymphocytes is more in favor of lympho-epithelioma. Transitional 


cell carcinoma can not be ruled out 


The picture seems more characteristic of a lympho-epithelioma 
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FIG. 18B (Salinger and Pearlman 1. |} 


Jaffé: Basal cell carcinoma invading the blood vessel 
Cutler: Adenoid cystic epithelioma 
Saphir: Endothelioma 


These cells are arranged in clusters and channels surrounding small 
blood spaces. In places they proliferate, obliterating the lumen. The blood 
spaces are either empty or contain a few red corpuscles. Because the 
spaces described are obviously vessel spaces and not the result of cystic 
degeneration this is an endothelioma rather than an epithelioma adenoides 
cysticum. 

Pictures show (Fig. I8A) clusters of cells; (Fig. 18B) vessel spaces 
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Vayo: Epithelioma Grade I\ 
Jaftié: Transitional cell carcinoma ? 
Cutler: Lympho-epithelioma or transitional 


cell carcinoma 
Saplir: Lympho-epithelioma or transitional 
cell carcinoma 


This is a badly-stained slide. Most of the cells are spindle or oval 
shaped, showing a number of mitotic figures \ moderate amount of 
lymphoid cells is also present. It is more likely that this is a transitional 
cell carcinoma than the lympho-epithelioma, although the latter can not 
be ruled out. The oval type of cell, however, dominates the histologic 


picture. The figure is very indistinct. 
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DISCUSSION 


us¢ tr. 


treat months was 
The avera life in no ! ! ) ases that : still alive was rip 

Of the squam pit oma, grade four, the average life in months 
of all the traced treated cases was 22.2 and the average life in months of 
the living ‘ 7. The average life in months of the cases that 


were not treated 5.2 for lymphosarcoma and 7.2 for the squamous 


four. Of the traced cases of all the treated highly 


cell epithelioma, grade 
malignant tumors in this region, 46.8°¢ of the lymphosarcomas lived over 


three years and 34.3 of them lived over five years. Of the squamous 
cell epithelioma, grade four, 17.1% lived over 3 years and 9.3% lived 


over five years. It is readily seen from these figures that radiation ac- 


complishes a great deal in prolonging the life in patients with highly 


malignant tumors of the nasopharynx 





SALINGER ANI) PEARI 
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USE OF GELATIN PROSTHESES IN 
FACIAL RESTORATION 


possible, the real or fancied stigma 
ures should always be considered first 
hese 1 rati . However, when the vitality of the skin 
been lower hrough age, disease or radiant therapy, it is 
ly al measures. Moreover, in some 
OSS Of al ‘aT, tne art ot the plasti 
rgeon 1s not advanced to the point where a wholly satis 
tory restoration is) possible \ prosthesis affords a means 


by which the patient may feel sufficient mental ease that he 


villing fully to re-engage in his activities. 


Many substances, such as ivory, vuleanite and metal, have 
been used in these efforts at restoration and various devices 
have been used to hold the ished prosthesis in place. The 
principal objection to all rigid prostheses is that they do not 

vith the surrounding features and that they have a visible 

edge \s a result, it is only with the greatest stretch of imagin 
ation that the prosthesis made of rigid material can be thought 
have a natural appearance It is merely a mask for the 


detormity. 


Gelatin, when properly prepared with glycerin and_ suitably 
colored, makes an ideal prosthesis. Since it can be made to adhere 
to the skin with a cement, no mechanical support is necessary. 
The edges can be made so thin that the prosthesis blends imper 
ceptibly with the features. The material is flexible and moves 
with the changing expression. In many patients the gelatin 
prosthesis is not obvious to the average observer at conversa 


tional distance. 
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In its very nature the gelatin prosthesis is a temporary 
affair. The patient is supplied with proper molds, a suitably 
colored gelatin mass, necessary cement, and advised as to the 
best methods for rendering the prosthesis inconspicuous. The 
entire outfit is so small as to be carried about easily if necessary, 
and the technical ability required is practically nil. 

The entire matter can probably best be understood by de 
scribing the serial steps followed in handling a case. Obviously, 
the first consideration is whether in the given case plastic surgery 
is unsuited. The next is whether or not the patient is sufficiently 
interested in his personal appearance to make the use of the 
prosthesis satisfactory. For example, 1 do not feel that a patient 
who is careless about personal appearance would make a suit 
able case for a gelatin prosthesis. Such a patient would probably 
be perfectly content to wear a bandage over the disfigured part 
or to wear a prosthesis made of some rigid material which merely 
acts as a screen for the deformity. 

In preparing for actual work the following are desirable 
a cast of the patient’s features including the general symmetry 
of the head, which may be studied (for the restoration of the 
ear this is not so essential), an accurate cast of the area which 
the prosthesis must fit; full face and profile photographs as well 
as a photograph of the patient before distigurement, if that is 
possible. As to the casts, the large cast can most conveniently 
be made in one of the commercially obtainable agar agar con 
taining materials, or it may be made in the mass prepared ac 
cording to the following formula: 

25 grams 

Cellucotton 5 grams 

Zine oxide (artists’) ........ 25 grams 
This material or the material obtained commercially is melted 
and allowed to cool to slightly above body temperature. For the 
first coat, it is applied to the features with a brush and additional 
coats are added with an ear syringe or with a spoon. The mold 
is made about an inch thick and allowed to harden. This is 
readily removed from the face. A positive is then prepared by 


painting on melted white beeswax, which may be suitably col 


ored. In my opinion, no material for moulages equals beeswax 
suitably colored with its surfaces slightly powdered. Masses 
can also be made of beeswax, resin and powdered silex and 


various backing materials, such as gauze, may be used. 





GELATIN PROSTHESES 


In addition to the mask as made above, | also take a small 
impression in plaster, using brushless shaving cream as a sep 
arating medium; | also make a positive in dentists’ model stone. 
| do this because | have had experience with slight warping of 
casts made by the other method. On this small stone model the 
technical features of the prothesis are worked out. Here there 
are many things to be considered and no specific directions can 
be given. A nose affords certain technical problems and some of 
these will be pointed out. It is necessary to provide the patient 
vith adequate air-ways and it is further necessary to make the 

] 


gan so as to avoid snores or whistles. [ase of cast 


ing a prosthesis must also be considered at this time, for a mold 
the patient 
| 


must be produced that will not be troublesome to 


lor the ear, a three piece mold has been commonly use! How 


ever, [| am here demonstrating a satisfactory two-piece mold for 
the ear. I feel that the patient should be given a mold of not 
more than two pieces. When these air-ways and attachment 


points have been decided upon, the small model is accordingly 


altered and by the usual methods a new model 1s made which 


ese points. This model is made very carefully with 


contains tl 


1 


the idea that it will be one part of the final mold he missing 


part is now modelled freehand in such a way that the maximum 
yf actual skin remains exposed; the juncture lines of 


1 the skin should be as inconspicuous as pos 


‘also the prosthesis should have adequate structural rigidity. 


| 


prosthesis wit 


care must be taken to feather out the model to an imper 
ceptible thinness so that the material will blend readily with the 
skin frequently, special problems arise at this. stage For 
example, in one of the cases shown, because of the displaced ala, 
it was necessary to widen the entire nose to a greater width 
than at first would seem advisable. However, this must be done 
in such a manner that the total result is acceptable to the eve. 
This is managed by constantly applying the part that is being 
modelled to the wax moulage so that the part may be blended 
with the general contour of the features. When the modelling 
is finished satisfactorily the surface is broken up into pits which 
simulate skin markings. These may be somewhat exaggerated 
on the original. From this model, affixed to the mold base, 
dental casting stone is poured, again using brushless shaving 
cream as a supporting medium. This, when set, completes the 
molds. The next step is the pouring of a trial prosthesis. The 
halves of the molds are separated, the modelling material re 


moved, and a glycerin jelly melted. 
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| have tound that there are but three things essential to 
the basic gelatin mass: gelatin, water and glycerin. The water 
is largely useful only for the initial preparation. | make up the 
fundamental gelatin mass as follows: 


Best gelatin 5 yvrams 
Best glycerin ........ 5 to 37.5 grams 


Water ee ee ce, 


A smaller quantity of glycerin gives a harder mass suitable for 
summer climate, while the larger amount of glycerin gives greate1 
elasticity and is suitable only for cooler weather. The ingre 
dients above are allowed to stand for a few minutes and then 
are melted in a double boiler. The mass is poured out into thin 
sheets and allowed to remain for several days in a dry place 
so that the water largely evaporates. Color is added which is 
suitable to the patient’s complexion and the material is ready 
for use. 

Some material prepared in this manner is poured into the 
molds as described above, after the inner surface of the molds 
have been covered with brushless shaving cream as a separating 
medium. When the mass has solidified, the molds are sep 
arated and the prosthesis removed. It will be found that the 
gelatin has feathered out into a very thin edge. This is torn 
free. The trial prosthesis is examined then for defects in struc 
ture which have not been anticipated. The defects can com 
monly be changed by carving the mold suitably. The prosthesis 
is then prepared in suitable color. The back of it 1s coated with 
theatrical spirit gum and then tried on the patient. Here again 
it is sometimes found that errors have been made. Perhaps, if the 
part is a nose, a whistle may be present, or perhaps the point 
of attachment is not secure. Sometimes these can be corrected 
on the mold, sometimes a new model has to be made. Occasionally 
the part is not satisfactory to the patient who has some ideas 
as to how he would like to look. This stage is most trying to 
both patient and doctor. The patient has to accommodate him 
self to an entirely new condition. After experience with a 
few patients one realizes this stage and learns to handle the 
situation. Frequently, after the changes suggested have beet 
made, the patient will return to the original model. 


When the model is satisfactory, duplicate molds are made. 


The patient is instructed in the making of the casts, is provided 


with suitably colored glycerin jelly and advised as to the spirit 
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gum and powder. The theatrical powders are most suitable 
for the matching of skin shades. Further, spirit gums containing 
benzene should be avoided. In my experience, Stein's. spirit 
gum is best tolerated. 

While certain individuals might question the advisability of 
plastic surgical procedures in those cases where the supposed 
disiigurement is congenital or exists only in the vanity of the 
patient, | think no one would hesitate to advise the use of plastic 
surgery or a prosthesis in order to remove the disfigurement 
of accident or disease. The test of the success of a prosthesis 
is twofold. First, does it relieve the patient and enable him 
to readjust himself to an ordinary routine of life? and second, 
is the disfigurement so changed that it ceases to attract universal 
attention’ My experience with patients now wearing gelatin 
prostheses is sufficient to make me believe the first objective has 
been attained. Patients often present themselves in avery 
disturbed state of mind and, frequently, with the history of the 
loss of weight. In cases where the deformity is due to a malig 
nancy one may wonder whether it is worth while to make a pros- 
thesis. However, | can report one patient who gained 13 pounds 
in weight within a month’s time, and another who gained 19 
pounds in weight within six weeks’ time following the providing 
of a suitable prosthesis. This, | think, is sufficient evidence to 
show that the gelatin prosthesis is satisfactory from the patient's 
point of view \s to whether or not the eve of the passer-by 
will accept the prosthesis, actual observation alone will deter 
mine this point. In my experience the prosthesis has proven 
itself eminently satisfactory. Among other things the gelatin 
prosthesis possesses a skin-like transparency, is mobile with 


1 
I 


the features and can be colored to follow seasonal changes in 
complexion. Photographs indicate the completeness with which 
the eve is deceived, but it is only by actual observation at con 
versational distance that a true appreciation of the efficacy of 
the gelatin prosthesis is evident 

Certain questions arise in the minds of both doctor and 
patient, which I shall endeavor to answer. Is the prosthesis diff 
cult to make? No, the technique can be learned by anyone of 


average abilitv. How long does it take? This material may be 


prepared and the mold filled in 10 to 15 minutes. This is pref 


erably done at night so that the gelatin may set. The prosthesis 
is applied and retouched in from 5 to 10 minutes. Does the 


wearing of the prosthesis harm the skin? An experience over 
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several years, with the prosthesis attached to scarred surfaces, 


shows no deterioration of the underlying skin. How often does 


a prosthesis have to be renewed? Perhaps every day. The aver 
age time, I believe, is three days. The prosthesis may be re 


moved, cleaned and replaced so that one may be worn as long 
as ten days. | have known of a single prosthesis to be worn, 
without removing, for three weeks. 

In conclusion, may | say I feel that in properly selected cases 
the use of the gelatin prosthesis is, to date, the best method 
available for those cases not suitable for plastic surgical 


reconstruction. 


DISCUSSION 


Dr. SAMUEL IGLAUER, Cincinnati Dr. Batson, as most of us know 
has the happy faculty of presenting difficult subjects in a very practical 
manner. He possesses the unusual combination of a true scientist and 
a true clinician 

As stated in his paper, facial deformities should, when possible, be 
restored by plastic surgery, but many considerations mitigate against 
surgery, such as the time, endurance, and persistence necessary on the 
part of both the patient and surgeon. Hospitalization is an insurmount 
able expense in some cases 

The use of gelatin, as demonstrated by the essayist, has certan 
distinct advantages over more rigid prostheses. As has been demonstrated, 
the stock gelatin can be colored to match the patient’s skin prior to the 
construction of the prosthesis and requires but slight tinting afterwards 

For the making of the cast, or moulage, upon which the prosthesis 
is to be modelled, I am of the opinion that Negocoll and Hominit, as 
described by the late Dr. Poller of Vienna, are most excellent materials, 
although Dr. Batson seems to prefer plaster of Paris in some cases 

The modelling of the prosthesis requires both technical and sculp 
tural ability. 

The method of holding the prosthesis in place with a non-irritating 
mastic cement is very ingenious. 

Providing the patient with a mold enables him to make himself a 
new nose or a new ear whenever his artificial feature becomes shopwort 
or soiled. Furthermore, he can, so to speak, keep a “spare” on hand 
for immediate use when he wishes to attend a party or some other 
function. 

As pointed out by the essayist, a deformed person is entitled to the 
surgeon’s aid, relieving the patient of mental and emotional distress duc 
to his deformity, and at the same time making him a more useful and 


better adjusted member of society 
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De. Ferris Smiru, Grand Rapids, Mich There is little lett to I 
said after the very thorough and excellent presentation of this subject 


by Dr. Batson and one or two additional ideas by Dr. Iglauet 


| wish to emphasize just two things. One is the economic advantage 
i this procedure, which was alluded to by Dr. Iglauer, and the other is 
the fact that no plastic surgeon has yet produced a creditable total ear. It 
seems highly probable that no plastic surgeon will produce such an ear 
\t least, 1f such an ear has been produced, | have never seen any report 

it in the literature, nor have I seen any such car anywhere about the 
world where I have been accustomed to seeing plastic work 


The very nature of the tissues employed to build an ear preclude 
the possibility of producing a pleasing one. The third thinnest skin on 
the body 1s, probably, the skin covering the eat lf the skin utilized for the 


1 


reproduction is obtained from an arm, the abdomen or elsewhere on 
the body, the two layers for the front and posterior covering will produce 
an ear much thicker than a normal one lf one adds to that an autogenous 


rganic support of sufficient thickness the resultant ear is several times 


thicker than normal. One ts able to obtain quite accurately, quite faith 
fully, the shape of the helix; to obtain a very creditable lobule to the ear, 
and to imitate in a rough degree the contours, but when the entire effort 
is completed, | wish to emphasize again, it is not very creditable 

One can reconstruct half or two-thirds of an ear if the concha re 
mains as a base and produce something which, in my estimation, would 
be preterable to a prosthetic correction In my own practice and in the 
practice of several of my friends, we no longer attempt to produce a 
total eat | have two of them still in the making that I would like to 
refer to any triend who lives at a great distance, and be relieves 
seeing those patients agai 
point of great importance is the economic one, alluded 
to by Dr. Iglauer a moment ago. The plastic construction of an ear 
requires several operations, several hospitalizations, and expenses which 
must be borne either by the patient, by society, or by the state This 
is not often warranted. I think the same thing applies equally to the 
reconstruction of a nos¢ The individual with a champagne appetite, if 
you wish, and a beer income has no right to expect the state to 
the expense of such a reconstruction, and particularly when it is possible 


to get such a very pleasing correction as Dr. Batson is able to obtain 


Dr. Francis L. Leperer, Chicago It is very pleasing to me, afte 
almost ten years of observation, to find someone willing to create an 


interest in this type of work. He should be complimented on his effort 


\s perhaps some of you know, | published a rather extensive article 
on this subject in the November, 1928, Archives of Otolaryngology, bring 
ing out the technical details which time did not permit Dr. Batson to 
consider \t that time | brought out some of these economic and tech 
nical factors, after observing for a number of years the material in Dr. 


Beck's clinic, where he finally came to the same conclusion that Dr. Smith 


voices, namely that these cases very often are love’s labor lost 
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The technic was developed originally by Warnekros in 1913, and 
that particular technic involved a material similar to that used in a 
printer's roller. Perhaps, by way of suggestion, | might say that | believe 
that the material that Dr. Batson passed around still is too much of that 


character It 1s too soft, too friable 


When | showed my pictures, almost ten years ago, it was very 1m 
pressive, but there are many disadvantages to this method, despite the 
fact that it may offer many advantages over surgery so it isn’t as easy 
as it seems. That psychological factor is not so easily overcome. The 
immediate adjustment is very fine, and then later on the patient begins 
to feel that after all this is something artificial 


’ 


I have in my files models that are similar to the ones Dr. Batson 
has, only I got away from this type of model and went to the metallic one, 
because in a number of instances these were broken and the entire work 
had to be repeated. I now use brass molds. However, just as the shaving 
cups remain with the barber, many of these brass molds are still in my 
possession and the patients are not using them. They apparently do not 
take the same attitude toward a prosthesis of a nose or an ear that they 


do toward a dental prosthesis or eye prostheses 


In many instances, there has been dissatisfaction, not with the shay 
or size of the prosthesis, but the patient still feels that it is unreal. I have 
the same technic regarding the use of gum mastic for attaching the 
prosthesis. A patient goes to Florida, and immediately I get a_ wire, 
almost an emergency, that he is having difficulty down there; the pros 
thesis does not stick and the rubber just will not hold its shape. | tried 
various other measures, like using potassium bichromate to harden this 


material. I even used formalin, and that made it so hard it became britth 


Every time the subject comes up—and for ten years | have been 
corresponding with men over the country who have inquired about it — | 
never encourage their sending these cases to me, but | ask them to consult 
someone, particularly a dental technician who might be interested enough 
to develop the technic. This routine is very diftheult. | do not doubt 
that Dr. Batson can tell you about the difficulties concerning the replac: 
ments of the so-called spare parts. It is a technical job and cannot I 


done by nose and throat men; it is too time-taking 


The prosthesis is a beautiful thing while it lasts and while one’s 
enthusiasm is ardent, but one has to keep encouraging these patients. | 
have never been able to get that feathery edge to adhere so exactly and 
stay put. I have the same difficulties that | see on Dr. Batson’s ear case, 
despite the fact that he explained he did not have an opportunity to adjust 
it properly. Those difficulties still persist and the ear is still artificial 
It does replace burdensome surgery, as you have heard, but still there ar: 
the difficulties which I had looked forward to having Dr. Batson clarify 


Perhaps we can look forward to a development of this technic. With 
the interest Dr. Batson has taken and which he will inspire in many others 


over the country, a better rubber mold and technic is certain to be developed 


I have an ear here that Dr. Beck was kind enough to bring along 


It is ten years old and still possesses that same-_elasticity that the material 
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had at that time when | brought the method to the attenti 


feel, just as you gentlemen do, that we need a substitute for this 


surges that is apparently unavailing, and yet this method as present 
tselt needs considerably more development than has been shown uy 
th rest lay 
| ( irticular late Passow’s laboratory 
nb the nat iIngemious fe¢ This 
ma is il i than we are is hvysicians 





t these thi time with it 

) H cK, Chicage Chis presentation 1s certainly great 

tance t VM ] e wel med, ever the u h t1 iv 1 t ec oe! ely rig 
nal mal individuals who are candidates for reconstructive r plastic 

ir 1 

surge \tte ll, as Ir. V. Blair said What we do in many plast 
perat sis transform a patient from a deformity to a monstrosity.’ 

Tha has ( n xper nce ! i great many cases Il ] ne recon 
structive work ses, and certainly in ears, as Dr. Ferris Smith has 


told you, it has also been his. No matter whether the deformity is from 
isease, from an operation, a war injury or an automobile injury, the 


marked destruction and deficiency of skin and underlying tissues make 


From Ir. Lederer’s discusstot which is absolutely correct, he hav 
ing been given the work to do by me at the time this matter of artificial nose 
making came to our attention. To put this in application | gathered a 


little too much of a doubt as to his opinion of the value of this method of 


If this is not the best material that Dr. Batson presents today, it 
sure will be improved upon. | came here with a great deal of antici 


pation as to what | would learn from [)r. Batson’s presentation, and | 


t 


am not disappoimted 1 am sure it 1s going to be better in the future 
than what we have had presented today 

lt is true that a patient does not lke artificial noses and ears \lany 

f them refuse to wear them. I want to present a case here, a plaster 


cast of a woman who had had several extensive radical operations of the 
frontal sinus, and one of the most extensive sizes of the frontal sinus 
It went posteriorly almost to the back of the apex of the orbit and 
externally or laterally to the temporal region and high up, above the hair 
linn The end result was a complete destruction of the frontal bone 


begin with, she refuses 


The woman is sixty-eight years old now. To 
any kind of plastic reconstruction, and it would be very dithcult, the way 
the recesses are formed, to try to put an anterior surface of bone ot 
skin flaps in this case. This material shown by Dr. Batson is going to 
serve, | believe, an excellent purpose in this particular individual 

These molds are of great importance in cases of resection of thi 
upper jaw for malignancy, while we are waiting for plastic work, and 
we must wait, else we may have covered up recurrence. Dressings and 


all sorts of prostheses are really very poor substitutes unless this material 
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demonstrated here today might be brought into use. Repeating: That is 
a very important thing for prostheses while waiting for definite knowledge 


that there is no recurrence from malignancy 


Dr. Oscar V. Barson, closing: I appreciate the extended discussion 
and I want to thank those who participated, lr. Iglauer, Dr. Ferris Smith, 
Dr. Lederer, and Dr. Beck. I also wish to acknowledge my indebtedness 
to Dr. Iglauer tor preparing and sending to me the casts of these two 
patients from his clinic. 

The replaceable prosthesis, as Dr. Lederer has told you, is a very 
old idea. I do not know its exact genesis, but certainly the Hennings, 
of Vienna, were quite familiar with it. The method has been published 
in several languages by different authors, but many times the formule 
that have been given do not give satisfactory results, either because of 
the indefiniteness of the formula or because of the lack of availability 
of the material. In this connection I should like to add that I see no 
virtue in the dichromates added to various formule other than that they 
give a yellow color to the mass 

I think that gelatin, not glue, is the ideal material, although for very 
warm weather, some of the high grade, rather transparent glues work 
very well. I have prepared such material for a patient for summer use 
in South Carolina. The mass which | have shown here contains 60 pet 


cent glycerin and 40 per cent gelatin, and it has not seasoned quite long 


enough to lose all of its water. It is a bit too soft as yet for use by 


the patient 

There has been available recently a synthetic rubber which can le 
melted and poured, but I do not believe that this material will be as 
satisfactory as gelatin except for replacements about the maxilla, where 
the prosthesis is being constantly bathed in fluids 

[ am familiar with metal molds but I prefer to use dental stone 
This may well be a personal matter. A swaged mold is not satisfactory 
because the surface is too smooth to imitate skin. The cast metal mold 
is necessary to produce the required irregularities 

If the patient is not interested in his personal appearance, a replaceabl 
prosthesis should not be used. It is largely true, as Dr. Lederer sug 
gested, that you never finish with a prosthesis case. Difficulties do aris¢ 
and you have to aid the patient in taking care of them. In retrospect, 
however, | think that you will conclude that the appreciation of the pa 
tient for being returned to normal activity compensates for the time 


you have spent. 
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TINNITUS? 


W. J. McNary, M.D. 
E. A. Stuart, M.D.; T. F. Rew, M.D.: L. H. McConnewt, M.D. 


MONTREAI 


Pits PRELIMINARY REPORT is mainly concerned with the study of 
nineteen patients suffering from tinnitus. Care was taken not 
to include any case of objective tinnitus. There was no selection 
or classification made as to the age of the patient, as to the kind 
of noise heard, as to its duration, as to its being unilateral or 
bilateral, as to the type of ear disease present nor as to the prob- 
able etiology of the head-noise Some of the patients complained 


more of tinnitus, but others complained more of deafness. 


The investigation was undertaken as the result of an idea 
derived from reading Dr. Albert A. Gray's article “The Oto 
sclerosis Problem” (1934). Part of Dr. Gray’s conclusions may 
be summarized as follows: The essential causative factor in 
otosclerosis is a gradually increasing defect of the vasomotor 
mechanism which governs the nutrition of the structure of the 
organ of hearing as a whole. Failure of this reflex results in 
a deficient blood supply. It is stressed that the lesions in the 
nerve tissue in otosclerosis are just as important as those in 
the bony tissue and that the pathological changes in the bone 
bear no relationship to the severity of the tinnitus. The tinnitus 
is due to a lesion in the auditory nerve tracts either in the ear or 
in the brain. He refers to the temporary spontaneous improve- 
ment in hearing which may take place in otosclerosis and con- 
siders it to be due to a reflex act in the vasomotor system in gen- 
eral, bringing about an increased cerebral circulation. In some 
* Research authorized by the Council and financed by the American Acad- 


emy of Ophthalmology and Otolaryngology, from the Department of 
Otolaryngology of the Royal Victoria Hospital, Montreal, Canada. 
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patients he found that a similar improvement followed the inhala 
tion of amyl nitrite. 

Dr. Gray does not mention what happens to the tinnitus in 
those cases of otosclerosis with sudden temporary return of 
hearing supposedly due to increased circulation from a general 
vasomotor reflex. If the cause given for the temporary return 
of hearing is correct, an attempt at interference with the cerebral 
vasomotor mechanism is a reasonable approach to the study of 
tinnitus since it is so closely allied to the deafness of otosclerosis. 
For a complete description of tinnitus the reader is referred 
to Gower’s “Diseases of the Nervous S\ stem” (1888). He ade 
scribes the varying character of the noises, the etiology, the 
differential diagnosis, the treatment and the prognosis. There 
is very little to change of what was said 47 years ago. No at- 
tempt shall be made at a general discussion of the different 
theories about tinnitus to be found in the literature. We shall 
refer only to those papers which are thought to have a direct beat 


ing upon our experiments. 


INCIDENCE OF TINNITUS 

The incidence of tinnitus in ear and intracranial disorders 
is important when considering its possible origin. Fowler (1912) 
reviewed 2,000 consecutive ear cases and found tinnitus present 
in two-thirds of the cases. In his series, tinnitus was present 
in 67% of catarrhal non-suppurative disease of the ear. Fraser 
(1932) states that if severe tinnitus is present in a case of 
chronic catarrh of the middle ear, secondary otosclerosis should 
be suspected. In chronic suppurative otitis media, Fraser (1932) 
finds that tinnitus is an occasional symptom, but it ts rarely 
well marked. Fowler gives the percentage as 33. In otosclerosis, 
Gray (1934) finds tinnitus rarely absent. In the review of the 
literature on otosclerosis up to 1928 carried out by a committee 
of the American Otological Society (Duel 1929), it is seen that 
tinnitus is considered to be a most troublesome and one of the 
most common symptoms in otosclerosis. The percentage is 
variably given as from 75 to 90. In a series of 42 cases of 
Méniére’s syndrome complex, Dandy (1934) finds tinnitus present 


in all but one case. Crowe, Guild and Polvogt (1934) report that 


tinnitus was not a prominent symptom in a series of 79 cases 
of high-tone deafness, in 75% of which a lesion was found micro 
scopically in the basal turn of the cochlea. These are proven 


cases of nerve deafness, and tinnitus was present in 21 cases, 
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but they add, “it was not the distressing symptom so commonly 


observed in patients with otosclerosis or other lesions of the 


conductive mechanism.” 

In order to determine the incidence of tinnitus in intracranial 
disease, permission was obtained from Dr. Wilder Penfield to 
make a survey from the records of the neurosurgical service of 
the Roval Victoria Hospital, Montreal. Three hundred and fifty 
one of the likely case reports were searched for the presence of 


tinnitus. (See Table 1). 


TABLE 1 Tinnitus in Intracranial Disease 


EVIDENCE OF TINNITUS 
NO. OF CASES TINNITUS LOCAL EAR WITHOUT LOCAL 
TYPE OF ¢ REVIEWED PRESENT IN DISEASE IN EAR DISEASE 


ERE vcarcaawns ae 22 > 17 
Frontal Lobe Tumors 3. 6 3 

Parietal Lobe Tumors 

Temporal Lobe Tumors 

Cerebellar Tumors 


Kighth Nerve Tumors 


46 12 


It must be remembered that tinnitus was not paramount in 
the minds of the men who wrote the case reports, so that it is 
just possible that a mild tinnitus may have been overlooked in 
the presence of more urgent or more troublesome symptoms. On 
the other hand, these case reports are exceptionally complete 
and I am sure that the percentage of error from this source is 
extremely small 

When tinnitus was noted in a case, evidence of local ear 
disease was sought in the case report which might serve as an 
adequate explanation of the tinnitus in the absence of the intra- 
cranial lesion The distribution of 12 such cases is given in 
Table 1 under the column of local ear disease. 

Where the noise is in the nature of a definite aura of epi- 
lepsy it is not included as a case of tinnitus. There were 12 such 
cases in the 245 cases of epilepsy. When there is an aura of 
sound and the localization of the origin of the epileptic seizure 
has been proven at operation, it has always been in the temporal 
lobe. In only a few cases has Dr. Penfield been able to repro- 
duce sound sensation by stimulation of the temporal lobe cortex 
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in patients under local anesthesia. The patient then hears a 
drumming sound (see Penfield and Gage 1933 and Pentield 1935 
This brief summary of the incidence of tinnitus would indi 


cate that tinnitus is most common and most troublesome in ot 


sclerosis and Méniére’s svndrome 


ETIOLOGY 
Innumerable theories have been advanced ascribing the eti 
ology of tinnitus to some condition in or about the middle ear 


We are not in a position to discuss these theories 


Fraser (1929) considers the etiology to be a neuritis of the 
cochlea (spiral ganglion cells), and Gray (1934) feels 
is the nerve lesion in otosclerosis which is responsibl t! 
tinnitus. On the other hand in the proven nerve-deafness cases 
of Crowe and his co-workers, though tinnitus ts present in 25% 
of the patients, it is never a prominent symptom. Dandy found 


that after section of the eighth nerve for Méniere’s svndrome, 
that the tinnitus persisted in 50° of the cases even though the 
condition was unilateral in all but six of the forty-two patients 
This would place the lesion causing tinnitus proximal to 1 
point of section of the nerve. In 351 cases of intracranial dis 
ease we find tinnitus present in 34 patients in which there is 
no gross evidence of middle ear disease, and it is most common 


when the lesion is within the posterior fossa 


Leaving out of consideration tinnitus which may be caused 
by some condition in or about the middle ear, it is evident that 
there are some cases of tinnitus which are due to a lesion of 


the nervous mechanism of the ear and brain. 


CLINICAL EXAMINATION 

In each of the 19 cases here recorded a careful history was 
taken of the local condition and of the general health. Deafness 
and tinnitus were traced as completely as possible, with any 
factors which appeared to influence them. The family history 
was searched. The following points were inquired for in detail: 
ear disease; nose and throat disturbances; severe general ill 
nesses and their nature; war injuries or other accidents; use of 
tea, coffee, alcohol and tobacco; use of medicines as routine 
tonics or purgatives, etc.; nature of occupation; and finally the 


diversions, such as shooting, etc. 
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\ if) (ara ( 1934 States tha oll Wine ( 1 
hala no ot amyl te some patients with otosclerosis expert 
ed temporal mprovement in hearing due to a general 
P ' . , , 
istribution of the blood from a vasomotor retlex, the eat 
14 
receiving a temporarily increased blood supply Ve wished to 


observe the effect of such changes upon the tinnitus, especially 
the effect of lowered blood pressure, since Wolff (1929) found 
that inhalation of amyl nitrite in cats caused a detinite fall in 
arterial blood pressure, a dilatation of the pial blood vessels 
nd a rise in cerebrospinal tluid pressure. 

Phe patients were placed in the prone position and after 
a period of rest, the blood pressure was recorded. A 3 minim 
ampoule of amyl nitrite wrapped in gauze was held close to the 
nose and mouth. The blood pressure was recorded at two 


minute intervals till the general effects of the drug had _ passed. 


If necessary, the procedure was repeated. In every case a 
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marked tlushing of the face and arms occurred and lasted about 
ten minutes. The patient was asked repeatedly if any change 
was noted in the head-notse or the hearing. The hearing was not 
tested during the experiment. It is noteworthy that a preliminary 
rise of blood pressure occurred in every case and lasted for 
about five minutes. This was unexpected. In the eleven pa 
tients tested, the noise was not affected in five; four were mad 
slightly worse and in two the noise was improved. There was 
no special change in hearing noted by any of these patients. 
The rise of blood pressure following the inhalation of amyl 


nitrite was always greater than the subsequent fall (see Table 3) 


Taste 3 — The Effect of Inhalation of Amyl Nitrite on 
Systemic Blood Pressure 


HIGHEST READING LOWEST READING 
RESTING (ABOUT 5 MINUTES ABOUT 10 MINUTES 
CASE NO 8.P AFTER INHALATION AFPTER INHALATION 
s.D s.D s.D 
] 100/70 118/90 100/65 
5 120/78 145/90 115/80 
4 115/85 140/90 110/80 
5 110/70 140/70 110 
7 120/90 
& 150/80 170 150 
10 110/75 120/80 105/80 
1] 120/70 137/75 104/65 
14 104/60 118 Q0O/55 
15 142/80 170/95 118/80 
19 130/90 120/90 160/90 
I] yperventilation (Deep Breathing) Hyperventilation has 


been used in epileptics to induce a convulsion in order that the 
seizure may be studied (Gibbs, Lennox and Gibbs 1934). The 
rapid continuous breathing causes a blowing off of the CQz and 
an alkalosis of the blood results. There is a sharp decline in 
blood flow and a slight fall in blood pressure. The epileptic 
seizures that were produced occurred two minutes after the 
lowest point in blood flow was reached. The above authors felt 
that vasoconstriction and anemia played a part. 

It was felt that if deep breathing caused a change in cerebral 
circulation that some effect might be shown upon tinnitus. The 


patients were required to breathe deeply and rapidly for five 


minutes, three times a day. They were asked to make a note 
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| of the effect, 1f anv, upon the head-noise and to present this 
charyv at the clinic the following week, (One patient, Case L/, 
was made quite il by the deep breathing. Case 12 states that 


the noise in her left ear began for the first time after the deep 
breathing exercis Phe test was carried out in fourteen patients. 
There was no change in six; six were made worse, and in two 


the tinnitus was improved 


Spheno-Palatine Ganglion Injection Ruskin (1925) advo 





| cates painting the spheno-palatine ganglion region as a possible 


cure tor tinnitus. He describes a case relleved by cocainization 


With this in mind we chose several cases with unilateral tinnitus 
or injection of the homolateral spheno-palatine ganglion region 
with novocaine, one-half per cent. One ce. of the solution was 
injected through the ptervgo-palatine canal using a needle de 
signed by Campbell (1929) Phe needle is inserted to a depth 
of 2'64 to 3 centimeters from the surface of the mucous mem 
brane of the hard palate. There is usually severe pain during 
the injection. The pain is on the side of the injection and chieth 


deep in th 


1 
} 


e cheek, but it radiates over that side of the head. 
Phe success of the injection 1s determined by anesthetization 
of the posterior pharyngeal pillar on the same side. The patients 

| were questioned frequently during the subsequent hour as to 
the effect of the injection upon the tinnitus and they were asked 

to note anv change in the tinnitus during the next twelve hours 

Thirteen cases were injected Ikleven cases were not aftected: 

in one case the noise was worse and in one case the noise was 

completely gone tor fifteen minutes, about ten minutes after 


the injection 


Sodium - Free Drtet Furstenberg, Lashmet and Lathrop 
1934) reported the results of a very thorough Investigation of 
six cases of Méniére’s svndrome in which the metabolism of 
water and sodium were carefully controlled. They found that 


the svmptoms of Méniére’s syndrome are due to the retention 


of sodium by the body By permitting as small an intake of 
sodium as possible in the diet and by preventing accumulation 
of sodium in the body by the administration of ammonium chlor- 
ide, they were able to keep these patients free from attacks. 
On the other hand, by administration of sodium they were able 
to precipitate an attack. The authors do not mention specifically 


what happened to the tinnitus in these cases, but we decided 


to trv this régime in several cases of tinnitus even in the ab- 
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sence of Meéni¢re’s syndrome, since tinnitus is such an invariabl 


accompaniment of this latter disease. The routine tollowed 

our cases Was to instruct the patient in the necessity of avoiding 
sodium in any form. They were given a copy of a sodium-tre 
diet very kindly supplied by Dr. Furstenberg They were given 
#5 grains of ammonium chloride three times a dav with eacl 
meal. This was to be taken for three consecutive davs, then miss 
two days and then repeat till the end of the test. The ammoniun 


chloride was eventually given in pill form, several other methods 


of administration having first been attempted Phe patients 
in this series were kept on this routine for two weeks. Othe: 
cases not included in this group were kept on the routit 

four or tive weeks. In manv of the cases the hvdrogen ton cor 


centration and the carbon dioxide combining power of the blow 


were examined before and after the treatment (see Table 4 


TABLE 4 Blood Examination to Determine Hlydrogen lon Con 
centration and Carbon Dioxide Combining Power, 
Before and After Sodium-k) Diet 

BEFORE AFTER 
Case pu co: co 
Vots. % Vo.is. % 
] 7.21 66.2 7.19 $3.7 
2 7.21 66.2 7.30 62.2 
3 7.32 68.3 7.30 63.5 
4 7.21 68.1 a 56.7 
5 7.21 64.3 
7 ye 63.9 423 59.3 
S ye F HO 5 5 Ta) 55.6 
9 7.31 66.3 
10 438 62.5 
11 7.31 67.3 7.2/ 73.0 
14 7.20 59.6 7.1 64.4 
16 7.28 71.0 
18 7.23 63.5 7.30 64.5 


Since the diet and the ammonium chloride tend to produce 
an acidosis, it should be noted that there is very little lowering 
of the pu and COs, in fact there has been a rise shown by some 
of the patients (see Table 4). This may explain why there were 


no definite improvements shown by this group of cases It 


should be mentioned, however, that these cases were on home 
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atment and would follow the treatment as well, or as badly, 


is the average case of Meémnicre’s syndrome on the same treat 
( t i } ist mentioned disease reliet om vertigo 
iS bee eported Phirteen patients were started on the treat 
onl ne carried out e regime for the two weeks 
) s tolerated bv fo S of the patients 
change 1 nnitu S r nnitus was worst 

e and iS proved in two cases Phe one case in 

SoM s s v sed as Meniere's s lrome vas ad 

( spital and |) on ie diet and treatmen but she 

ope ( She lk he hospital and would not con 

ile eatmet { ( From these cases and from oth 
vatie sutte 11 s who have been put on the above 
e have bee Ores o conclude that the ordinary tinnitus 

seis not benetited. We have not sufficient experience to say 
effect is upon tinnitus of detinite Meéniere’s svndrome 
travenous Glucose Injection One patient reported relief 
e head-noise after eating honey She was asked to eat large 
quantities of honey and several other patients were asked to 
ikewise. There was no definite improvement. It was thought 

hat the glucose in the honey mav have been a factor causing 
: dehydration For this reason, eleven cases were asked to take 
SIX ounces of glucose a dav in the form of corn svrup and to 
take magnesium sulphate, one drachm, three times a day. There 
vas no definite effect upon the tinnitus. This régime was prob 


ably quite inadequate to produce any dehydration. It was decided 


iods of dehydration. 


ests that Meéniere’s svndrome is due 
© increased pressure in the saccus endolymphaticus and mem 
branous labyrinth, either from pathologic changes adjacent to 
the saccus or secondly, from endolabyrinthine causes and “‘auric 
ular glaucoma.” He describes an operation for puncture of the 
saccus which cures the vertigo but he makes no mention of 
the tinnitus even though he speaks of Meémiére’s triad. On the 
basis of this increased endolymphatic pressure theory, Felderman 
and Dyson (1929) describe a method which they state lowers 
intralabyrinthine pressure by promoting osmosis from the saccus 
endolymphaticus into the subarachnoid space. (It must be pointed 
out that the saccus endolymphaticus does not communicate with 


the subarachnoid space.) By withdrawing 5 ce. of spinal fluid 


and by inserting 4 cc. of 5 per cent glucose solution through 
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the lumbar puncture needle, they lower the cerebrospinal tluid 
pressure. In a series of five patients suffering from tinnitus 
which they studied for tive weeks, they obtained relief in three 
cases. 

Hughson (1932) has described animal experiments in which 
he simultaneously took readings of intracranial and intralaby 
rinthine pressure and at the same time made electrical records 
of the animals’ hearing while the cerebrospinal fluid) pressur: 
was altered by intravenous injections of hypo- and hypertoni 
solutions. As a hypotonic solution 350 ce. of distilled water was 
injected intravenously. The cerebrospinal thuid rose, followed 
by a rise in intralabyrinthine pressure. There is a lag of the 
labyrinthine pressure rise at the beginning, but it continues to 
go up for a short while after cerebrospinal tluid pressure has 
begun to recede, probably due to the narrowness of the aque 
ductus cochlea. There is a slight tendency towards improvement 
of sound transmission through the ear. When a hypertonic solu 
tion, 9 cc. of 30 per cent sodium chloride, is injected intravenously 
there is a fall of intralabyrinthine pressure following the fall ot 
cerebrospinal fluid pressure, again showing lag in reaching the 
final low level. There is a marked loss of intensity for all tones 
These experiments prove the intimate relation between intra 
labyrinthine and cerebrospinal tluid pressures and any changes 
are in the same direction. In these animal experiments, of course, 
tinnitus could not be observed. 

The intravenous use of hypertonic solutions to bring about 
a fall in cerebrospinal fluid pressure has become a well estab 
lished neurosurgical practice since the experiments of Weed 
and Mckibben (1919). Glucose is considered to be one of the 
most satisfactory solutions for clinical use. The whole question 
of intracranial circulation and pressure is receiving widespread 
attention at the present time with the result that there are many 
articles in current physiological and neurological journals. It is 
for the most part agreed that in the majority of cases 50 per cent 
glucose intravenously does cause a fall in intracranial pressure 
(Browder 1930). It has recently been shown that the initial 
fall in pressure after glucose injection is followed by a late rise 
(see Bullock, Gregersen and Kinney 1935), but this does not 
affect the experiments which we are describing as it occurs sev- 
eral hours after the injection. 


The intravenous injection of glucose might be expected to 


affect tinnitus for at least two different reasons: either because 
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of the fall in intracramial pressure and its possible effect upon 
the intracranial circulation; or secondly because of the fall in 


intralabyrinthine pressure which should occur according to the 


experiments of Hughson 


\n intravenous injection of 100 ce. of 50 per cent glucoss 


iS vIiVen 


The blood pressure was taken before the experiment, 


immediately after the injection and then at intervals for an 


I 


ur (see Table 5). Spinal puncture was not done as the pa 
tients were not admitted to hospital. he patients were kept 
down During the hour after the myection, the patient 


vas repeatedly asked about the tinnitus and was instructed to 





report anv change which might take place during the next twenty 


Phe injection was carried out in ten cases In seven there 


is no change in the tinnitus, in one case the tinnitus was less, 


hut repetition of the injection made the tinnitus worse Two 
eases telt that the tinnitus was improved, but in no case was the 
improvement at all striking, the noise never entirely disappeared. 
(One must conclude that in these cases lowering of intra 
cranial or of intralabvrinthine pressure had very little effect 
upon the tinnitus. The one case of Meéniere’s syndrome in the 
series was not available tor the glucose injection 
TABLE 5 / ] ra / d Pressure | U1) t] 
ntravenous [1 } hifty Per Cent Glucose Solution 
BP. BEFORE @.P. IMMEDIATELY B8.P. ONE HOUR 
ase 6 NJECTION AFTER INJECTION AFTER INJECTION 
s.D Ss.D s.D 
] 115/76 120/80 95/65 
3 134/84 156/86 118/70 
} 120/80 120/82 
5 118/80 122/80 110/74 
z 120/90 130/90 128/90 
8 158/88 158/86 
9 136/84 124/78 114/76 
10) 120/76 126/82 120/78 
16 132/78 140/84 142/88 
18 128/84 128/70 114/70 


Constricting Neckband Fowler (1913), discussing the de 


termining factors of tinnitus suggests that some cases of tinnitus 


are improved by applying a constricting band to the neck. In 
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our patients the constricting band of a blood pressure apparatus 


was wrapped around the neck and a pressure of 30 mm. ot 
mercury was maintained for three minutes. This was tried in 
twelve cases and there was no change in nine; three were mace 
very slightly worse. Fowler states that when tinnitus is increased, 
the determining factors are in the middle ear and are more o1 
less influenced by treatment. Two of our cases that were made 
worse were diagnosed as traumatic nerve deafness and_ the 


third as middle ear and nerve deafness. 


VASOMOTOR CONTROL OF THE CEREBRAL CIRCULATION 
White (1935) points out in his monograph on the autonomik 
nervous system that H. Forbes and S. Cobb and their co-workers 
have shown active vasomotor control of the cerebral vessels 
(1928-29). “They observed up to a 50 per cent increase in tl 
capillary bed after sympathectomy and a corresponding decreas 
on stimulation of the cervical sympathetic nerves.” These ar 
the vasoconstrictor fibres to the brain. 


1 
] 


Cobb, Finesinger, Chorobski and Penfield (1932) have shown 
that vasodilator fibres pass up the vagus nerve to the medulla 
and proceed to both facial nerves as far as the geniculate gan 
glion where they leave the facial and pass through the great 
superficial petrosal nerve to the internal carotid artery where 
they are then carried to the cerebral vessels, just as the sympa 
thetic nerves are. They state that this is a pathway of efferent 
impulses and that electrical stimulation at any point along the 
tract produces dilatation of the arteries of the pia matet his 
innervation is antagonistic to the cervical sympathetic and may 
be termed parasympathetic. It is apparent, therefore, that the 
cerebral vessels are under the control of the sympathets and 
parasympathetic nervous systems. Constriction of the vessels 
and decrease of circulation is caused by stimulation of th 
sympathetic nerves. Stimulation of the parasympathetic nerves 
causes a dilatation of the cerebral vessels and increase of cir 
culation as observed by the above group. 


In discussing the essential differences between the parts of 
the autonomic nervous system, White refers to a helptul descrip 
tion of Cannon’s: “The functions of the sympathetic nerves are 
catabolic and give rise to an extraordinary liberation of body 
energy, they are of a spend-thrift character. Of equal import 


ance to the body are the anabolic functions of the parasympathetic 
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nervous system which come into play during periods of rest and 


4 ] doy ] 
ecuperation and a f a conservative characte Chis deserip 
makes it easier to understand the general ertects which 
Hlow stimulation or depression of these svstems 
1) {.% Witch Al] r Hil VASONMOTOR MI ie HIAN ~N\I 


° } 
] ! 


Since it is possible to influence the vasomotor mechanism 


by the use of drugs which act specifically upon the sympathetic 
; : P 
parasvmpathetic nervous systems, it) should — be possible 
] ] ] ] ] 4 ] , ] 
similarly to intluence the cerebral vasomotor mechanism and 
( on) 
VV select the folloy neg abi ws I our expr ments 
\ pl | ‘ 
‘ het } Ay | ( (,; ( s | ) 


| (hl e, Merck) 
} | ella (San ) 
White (1935) has observed that the clinical use of these 


ugs is very limited and the duration of activity very short. 
Nearly all act with great intensity on the entire craniosacral 
horacolumbar divisions. \s the price of securing one de 
sired result, many disagreeable or even dangerous effects are 
unavoidably produced.” Naturally, one must obtain the full 
physiological effect before any conclusions can be drawn as to 
any particular action of the drug. In fact, we used the general 
reaction pulse change, etc., of each drug as the indication of 
the necessary dosage and it was the height of the effect that we 
, considered to be the most important time for observation of 
the effect upon the head - noises. Furthermore, it should be 
pointed out that sometimes the general effect of the drugs is so 
severe and disturbing to the patient that it becomes difficult for 

him to concentrate upon the tinnitus. 


Stimulation of the Sympathetic Nervous System by Eph 


f 
edrine Hydro hloride The general etfects ot the drug in 
mammals as described by Chen and Schmidt (1930) are as fol 
lows: ephedrine in suitable doses raises the blood pressure, 


constricts the blood vessels, increases cardiac activity, dilates 


the pupil, relieves broncho-spasm, contracts the uterus and more 


frequently inhibits than stimulates the gastro-intestinal tract. 
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iv giving ephedrine we expected to produce a vasoconstri: 
tion of cerebral vessels and a resulting decrease in the cerebral 
circulation as noted by Forbes and Cobb after direct stimulation 
of the sympathetic nerves. 

We first used ephedrine hydrochloride, '2 grain, by mouth, 
giving about 1'2 grains a day over a period of two weeks. Because 
of the uncomfortable general reaction, some of the patients were 
most irregular in taking the medicine. Thev were instructed 
to keep a record of the effect upon the head-noises. In only tive 


cases was the medicine taken with sufficient regularity to record 
definitely. The remainder of the patients found the general 
symptoms too distressing to persist. Of the five patients, one 
was made worse and in four the noise was less. We then changed 
to ephedrine hydrochloride hypodermically, 1 ce. containing .05 
gramme, and the patients were observed for an hour following 
the injection. The chief physiological change noted after the 
injection was an appreciable increase in pulse rate, accompanied 
by flushing and nervousness (one patient became hysterical 
These signs were taken as the indication of a full physiological 
effect. There were seventeen cases injected and in many the 
injection was repeated on a second occasion if there was any 
doubt about the first result. In nine cases there was no chang 
in the tinnitus; in two the noise was made worse; in six cases 
there was some improvement. Three of the patients who were 
improved when the drug was given by mouth were also improved 
by the hypodermic injection. In Case 12, there was a marked 
improvement in the noise over a period of days. The hypodermi 
injection has been repeated three times and each with improve 
ment. Medication by mouth in this case also improved. th 
noise, but the improvement has not been sustained. Howevet 
there is a mental attitude in this patient which makes the result 
questionable. 

In considering the beneticial effects which have follow: 
the administration of ephedrine, which presumably causes pial 
vasoconstriction, it is possible that we are actually getting th 
reverse effect, a vasodilatation of the pial vessels accompanied 
by a rise in blood pressure. It has been shown (Forbes and 
Wolff 1928, and Forbes, Finley and Nason 1933) that whereas 
epinephrine applied locally causes a vasoconstriction of the pial 
vessels, when it is injected intravenously or into the carotid 


in animals it causes a vasodilatation of the pial vessels accom 


panied by a rise in systemic blood pressure. This may be the 
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case (but not necessarily so) with ephedrine, since Chen an 

{ ] th ephed e nd 
Schmidt (1930) have shown that a rise in blood pressure does 
follow its injection It has been suggested to one of us by Dr. 


W. V. Cone that improvement in the tinnitus following the 


injection of ephedrine may be in some way connected with the 
nt | pressure St 

/) reSSLO) f the Syvmpatheti Vervous System b kery 
tamine Tartrat Rothlin (1929) concludes that ergotamine, 


which 1s chemically and therapeutically superior lo ergotoxine, 
paralyzes the augmentor and inhibitory functions of adrenalin 
on the svmpathetie. 


Lennox, Gibbs and Gibbs (1935), by means of a thermo-elec 


tric flow recorder introduced into a neck vein in a series of patients, 
ibserved the effect of intravenous injection of ergotamine tartrate 
((aynergen, Sandoz) upon the cerebral blood flow. They found 


a moderate increase in cerebral blood tlow secondary to an in 


creased systemic blood pressure There was a moderate increase 
in cerebrospinal tluid pressure. Pool and Nason (1935) studied 
the effect of intravenous injection of ergotamine tartrate upon 
the pial vessels in anesthetized cats. They found that the effect 
Was very inconstant upon the calibre of the pial arteries, but 
here was a constriction of the dural arteries and skin arteries 


here was an elevation of systemic blood pressure, an elevation 


or no change in cerebrospinal fluid pressure. With reference 
to the pial arteries: in one-third of the cases there was vaso 
dilatation which should be expected from depression of the 


1 


sympathetic nerves); in one-third vasoconstriction, and in one 
effect upon the pial vessels. However, the effect which 
Lennox and his co-workers obtained in their patients was a 
moderate increase in cerebral blood tlow. 


Iergotamine tartrate (Gavnergen, Sandoz) was at first given 
Vv mouth in doses of 1 milligram tablets, amounting to a dosage 
of 2 to 3 milligrams per day, tor a period of one to two weeks. 
Twelve patients were given this medication. There was no 
change noted in the head-noise in five cases; five were made 
worse and two were improved. 

I-rgotamine was then given hypodermically in sterile am- 
poules of I ce. containing .5 milligram. This dosage was found 
to produce severe illness characterized by slow pulse, headache 


and abdominal colic and vomiting. For this reason, the dosage 


was reduced to '2 ce. or .25 milligram. The patients were 
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observed for an hour following the injection In all cases, there 


was an appreciable decrease in pulse rate and this was considered 


as the indication of physiological action. The preparation was 
given to seventeen patients There was no change in eleven. 
The noise was more marked in four and was less in two. Iexpect 


ing ergotamine to increase cerebral circulation, we had hoped 


to obtain a more definite effect upon the tinnitus 


Stimulation of the Parasympathetic Nervous Systen 
Vecl yl The general physiological propertic Ss oO this drug, 
as described by Starr, Elsom and Reisinger 1933, Abbott 1933, 
and by Starr 1933, are as follows: mecholyl ( Acetvl-Beta-Methy] 
choline Chloride. Avr Tr k ) slows the he art, lowe rs blood pressure 
contracts the bronchioles, increases glandular activity and intes 
tinal tone, stimulates peristalsis and dilates the peripheral vascular 


svstem 


We have not been able to tind a report of anv work which 
records the effect of mecholvl on the pial vessels Woltt 1929 


has ol 


served the effect of acetylcholine of which mecholvl is a 
derivative. He finds that the intravenous injection of acetvl 
choline causes a dilatation of the cerebral arteries, veins and 
minute vessels, usually a rise in cerebrospinal fluid pressure and 
a fall in systemic arterial pressure. This ts merely an indication 
of what may follow the subcutaneous injection of mecholyl, 


but it is not necessarily the case. 


We used the drug by mouth in two cases only, 200 mill 
grams being given every four hours for four days Phere was 
no evidence of parasympathetic stimulation, nor was there any 
effect upon the head-noise. It was decided that hypodermic 
administration of the drug would be more satisfactory as we : 
could observe the patient while the drug was effective. Following 
subcutaneous injection, its effect 1s supposed to last fifteen to 
twenty minutes. We found that in most cases a dosage of 5 
milligrams produced a definite physiological reaction in about 
three minutes; marked flushing, salivation, slight fall in blood 
pressure and an appreciable rise in pulse rate occurred. In some 
cases, a dosage as high as 15 milligrams was given, but we found 
that the most satisfactory dosage is 5 milligrams, because the 
general reaction is not so extreme. The drug was repeated 
when thought necessary and the patient observed for an hour. 


It was given to eighteen patients, twelve showed no change, three 


were made worse and three were improved. All of the cases 
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showed undoubted generalized effect: of parasvmpatheti stim 


ulation 
expecting this drug to stimulate the parasympathetic nerves 
ind thus inerease cerebral circulation, it was disappointing not 
find a more detinite CTrect upon the tinnitus 
[) POSS j Paras }} ad ( , ) (S 5 
Bella line (Sando S the il levorotate Ika 
loidal complex of bellafoline. Cushny (1904) and Rothlin (1924) 
ive studied the effect of atropine and bellatoline upon the 
nervous svstem White (1935) outlines the phat 
i ichlo ( prrnne is roll s I Op ( ] i] CS 
) is\ prea r ( CTVeS | nhibits Cc SeCTE (on) ¢ saliva \ 
stric, pancreatic and mucous glands, dilates the pupil d pre 
\ s] of the hea wen the vagus is stimulate Ph 
eat glands are so paralyzed. We have been unable to tind 
idles plion le CTE ction of at Opine bellatoline pol 
e cereb il vessels CeT( ¢ culation 
Bellafoline tablets (.25 milligras ere given b 1 up 
l 2 millig sa day fora period of one or two weeks. This 
pro ( is carried. ¢ n thirteen patients Phere iS no 
effect upon the tinnitus in four: one was made worse and eigh 
ere proved Phe drug was then given hypodermically in 
LTh1p ] cont ne f ee 5 l] yram Phe patients were 
observed for an hour Phe full physiological effect was deter 
mined by the occurrence of dryness of the mouth and an appre 
ciable MIcrease in the pulse rate Phe drug Was repeated when 
necessary until the detinite physiological effect was obtained. 
Phere were seventeen patients so treated. There was no change 
the head-noise in ten of the cases; two were made worse, both 
' of which had been improved by the mouth administration. Five 


were improved, (Of the five improved, one had been made worse 
by the mouth administration and one had not been affected. It 
is interesting to note that of all the drugs used, bellafoline by 
mouth caused a lessening of the tinnitus in the highest number, 
but this was not confirmed by carefully controlled hypodermic 
injection, which though of shorter duration, at least produces 
the full physiological effect of depressing the parasympathetic 
nervous system. 

By paralyzing the parasympathetic nerves, this drug should 
eliminate the cerebral vasodilator effect which Chorobski and 


Pentield have demonstrated, thus tending towards vasoconstric 


tion and diminished cerebral circulation It is worthy of note 
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that the two drugs, ephedrine and bellatoline, which might be 
expected to induce cerebral vasoconstriction, have had a mor 
beneficial effect upon the tinnitus than have the drugs which 


induce vasodilatation. 


Simultaneous Depression of the Sympathetic and Stimula 
tion of the Parasympathetic Nervous Systems — The object of 
this was to increase the vasodilator effect of the parasympathetn 
system by paralyzing the sympathetic nerves at the same time, 
in the hope of getting a maximum vasodilatation and increased 
cerebral circulation. For this purpose, ergotamine !' 2 ce. (.25 
milligram) was injected subcutaneously, and as soon as there 


’ 


was an appreciable decrease in the pulse rate, 5 milligrams of 


mecholyl was injected subcutaneously. This procedure was 
carried out in twelve cases. The final result was that in eight 
cases there was no change in the noise. In three cases, there 


was improvement of the head-noise and in one case the noise 
was worse. This result on the whole was disappointing as we 
hoped that an increase in cerebral vasodilatation would cause a 


lessening of the tinnitus. 


Simultaneous Depression of the Parasympathetic and Stim 
ulation of the Sympathetic Nervous Systems This should bring 
about a maximum vasoconstrictor effect upon the cerebral ves 
sels with a resulting diminution in cerebral circulation 

The procedure was, first, to inject bellafoline and follow 
it with ephedrine. Bellafoline 1 ce. (.5 milligram) was injected 
and as soon as there was dryness of the mouth and an increase 
in pulse rate, ephedrine hydrochloride 1 cc. (.05 gramme) was 
injected subcutaneously. This was carried out in eleven patients. 
The final results were that four cases showed no change in the 
noise. In two cases, the noise was worse. Five cases were 
improved, some of them being much improved 

Five of these cases were improved as compared with only 
three from the ergotamine-mecholyl combination of drugs. As 
was the case when the drugs were given separately, it is the 
combination which tends towards cerebral vasoconstriction which 


has had the most beneficial effect upon the tinnitus 


CERVICAL SYMPATHECTOMY 
Brunetti (1933) in discussing the effect of cervical sym 


pathetic operations on certain ear conditions refers to what he 


considers to be the first sympathetic operation for an ear con 
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ition Ferrert mn 1903) did an extirpation of both superior 
ervical gangha in aman who sutfered for a long time with most 
troublesome. tinnitus Phe result was satisfactory and lasting. 
fle mentions another case, one of ¢ alvero’'s, in which the cervical 
SV1 pal Cli ingl Ol Onl One cl Vas removed na ounyg 1 l 
© suffer from head-noises and severe bilateral deatness 
er is decrease in the noise, but no improvement in the 
ca ; srunetti states ito s own experience he coul 
tt thinl ist 1 hic] e¢ had obtained extraordinary 
benet s 1 ead-noises concerned 
te Gangl Since vasomotor cot 
ol e cerebral vessels has been demonstrated, the effect 
Ot « pol emoval « he cervical sympathetic nerves on on 
I) les mus considered. It was felt, therefore, that a 
stud ( CASES ) vhi stellat ganghon emoval had been 
lone might show s e alteration in head-noises, 11 present betore 


on of stellate gangli emoval for various conditions in twelve 
cases, some which had tinnitus previous to the operation 
(of the twelve cases operated upon, reports were obtained from 
eight. Of these eight, tour admitted having head-noises betore 
the operatio and of these four, two stated that they no long 
had head-noises The third was decidedly improved, and the 
fourth stated that the noises were neither better nor worse. 


r evidence 


(ot course, this is iveryv snort SETIES. vet it does furnis 


1 


Wl operation of stellate ganghonectomy has improved tin 


tus in three out of four cases. With a larger series, one would 
e able to estimate more definitely wheth« the operation 1s 


I 


justified in cases of tinnitus 


{ 1; 


wuld be pointed out that stellate ganghonectomy is equiy 


alent to the svmpathectomy of Forbes and Cobb to which we have 


1 
| 
! 


previously referred, and following which they noted “a 50 per cent 


increase in the cerebral capillary bed” a vasodilatation The 


1 


ovement in the tinnitus following stellate ganghonectomy 1s 


a direct contradiction of the results we have obtained from drug 


stumulation of the autonomic nervous svstem 
rINNITUS INCREASED 
Phe procedures which most often caused an increase in the 
tinnitus were deep breathing, inhalation of amyl nitrite and the 


injection of ergotamine. These are not all considered to have 


the same effect upon the cerebral blood flow. 
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SUMMARY 

Tinnitus may be caused by a lesion in the nerve tissue in 
Meéniére’s syndrome, in intracranial disease and possibly in oto 
sclerosis. However, in some proven Cases ot cochleat chisease, 
Crowe and his co-workers did not find tinnitus to be a prominent 
symptom, though it was occasionally present. 

In a series of 351 cases of intracranial disease, tinnitus was 
present in 10 per cent of the cases in which there was no obvious 
local ear disease 

experiments were carried out in a series of 19° patients 
suffering from tinnitus; the ages of the patients varv from 19 
to 52 vears: the duration of the tinnitus varies from a few 
months to about 30 vears; and the diagnosis of the ear lesions 
covers a wide range. However, an examination of Table 2 
shows that some of the voungest patients, e.g. (Case 1), or ones 
who have had the tinnitus for a very short time, e.g. (Case 10), 
did not show as much improvement from the various procedures 
as did older patients, e.g. (Case 15), or the ones who have had 
the tinnitus longer, e.g. (Case &). 

Both ephedrine and bellafoline caused improvement in the 
tinnitus in a greater percentage of cases when given by mouth 
than when given hypodermically. Since the hypodermic method 
of administration was more accurately controlled, its results 
are probably more reliable. 

Stimulation of the sympathetic or depression of the para 
sympathetic nervous system by drugs whether carried out sep 
arately or simultaneously had a slightly more beneficial effect 
upon the tinnitus than did depression of the sympathetic or 
stimulation of the parasympathetic nervous system. Yet the oper 
ation of stellate ganglionectomy (depression or elimination of 
the svmpathetic) caused an improvement in the tinnitus in three 
out of four cases. 

In the present series of nineteen cases, all the procedures 
carried out with the exception of the sodium-free diet were 
directed towards alteration of the cerebral circulation or cerebral 
pressure. We have no direct proof of the nature of the altera 
tion produced since we made no records of cerebral circulation 
or pressure during the course of the experiments. It 1s most 
likely that the cerebral circulation was affected because the drugs 
used produced their full physiological effect, and most of these 
drugs have been shown by other experimenters to have a det 


inite effect upon the cerebral vascular mechanism. 
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It is important to note that, in spite of an undoubted altera 
tion of cerebral circulation, the tinnitus in the majority of the 
cases In this series was unaffected by the procedures emploved. 

Detailed conclusions in this preliminary report are not jus 
ied, but, as the experiments proceed, efforts will be made to 
lengthen the series, to eliminate some of the variables and to con 


trol methods of procedure as far as possible 


ur grateful thanks are due to the American Academy of 
Ophthalmology and Otolaryngology, which by providing W. J. 
MeNally with an annual research fellowship dt 


s has ereatly contributed to the promotion ot the work 


ing a period 


here reported For advice as to the effects of certain drugs 


I< ulation we WwW ish also te eCxpre Ss our indebt 


Iness t 'rofessor RK. LL. Stehle, of the Department of Phar 
icolog nd to Dr. Nathan Norcross, of the Department of 
Neurosurgery, MeGall University lor help in searching case 
reports, we are greatly indebted to Dr. Gilbert Holland, Royal 


Victoria Hospital. For kindly supplving us with drugs we are 


atly indebted to the following companies: The Abbott Com 


r Linuted, for ephedrine hydrochloride; The Merck’s Chem 
} Company for mecholyl, and The Wingate Chemical Company 
( ind bellatoline 
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DISCUSSE 

ee er NH St. Louis \ 

t u the subjec I tus ( 
( sts har he tet ral 
ha it thirt vears | hay ut Ss 
ive et siting la t 1 

hi ~ H kins i | where Vol ne goes 

1¢ s ind whe e asks a ut the 


I¢ he i oO this Spi lid dis 
S Impresse with the ict that 

. It seems rath te te 
tudving the temporal bone and 


nuclei in the brain stem, the anterior cochlear nucleus, and so on, arms 


are thrown up and the answer is, “Well, we just haven't gotten to that.” 
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want to make a plea, or to stimulate a plea, that we become mor 


interested in the anatomy of the intracranial pathways and _ that 


laboratories start to investigate the autopsy material for conditions 


than the intraparietal organ 


Lr 
in the 
cochlez 
annou! 
fully «¢ 
and w 
which 
dously 


would 


McNally brought out the work of Gray, who has found no chang: 


organ of Corti, but has found marked changes in the membran 


1. That was my chief reason for getting up. I felt that | shou 
ice the fact that in our Institute in St. Louis we have very cat 
xamined the membranous cochlea in all our cases ot otoscleros 


e have not been able to find anv evidence of the degenet 


Ir. Gray reported. Our series, of course, is small. It is a 
important thing to have this report of Gray's substantiat 


be very happy to hear, at a later date, from anyone who has 


evidence of these changes in the membranous cochlea We ha 








FOCAL INFECTION INO ARTHRITIS* 


I \ Soa prel l Cp of a statistical stud that 
is being carried on jointly by the various departments concerned 
th the problem at the University Hospital \n attempt ts 
being made to evaluate the therapeutic effect secured by removal 
if foci of infection in arthritis. This particular report con 
cerns the study of I48 cases of chromic, non-speeitic arthritis 
Its | includes. findings om a previous study of 37 
children under 16 vears of age 
In the selection of adult cases, the following points were 
considered: (1) presence of well-established joint lesions; (2 


rance that the disease had been present for at least two vears 


Phe study was limited to those cases in which careful post 


operative observations could be made over a period of from two 


to four vears following treatment. ) (3) Limitation of cases, 
is far as possible. to those in which arthritis was the only svs 
temic affection. This rather small group was selected from a 
irger one of over SOO cases 

Dillings! defines a focus of infection as a “circumscribed 


area of tissue infected with pathogenic micro-organisms.” He 
further states that the foci may be primary and secondary. Primary 
foct are usually located in tissue communicating with a mucous 
or cutaneous surface. Secondary foci are the direct result of 
infection trom other foci through contiguous tissues or at a 


distance through the blood stream or Ivmph channels. 


Phat systemic Ol general disease may be due to a focus 
of infection has long been an established conclusion. Benjamin 
Rush. as early as 1801, reported a case of rheumatism which 
disappeared following the removal of an infected tooth. Twenty 


vears ago, Billings,! Rosenow? and others directed our attention 


to the problems of focal infection. Today, the principle of focal 


From the Department of Otolaryngology and Oral Surgery, University 


Hospital, lowa City, lowa 
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infection is more or less accepted. However, the fact that a 
bacteriemia exists and is maintained by a focus of infection is 
not so generally accepted. Some observers have reported positive 
blood cultures in as few as three per cent of cases of arthritis: 
while others have reported as high as 60 per cent. 

In this particular study, the cases were divided into two 
main tvpes: Atrophic or chronic infectious arthritis, and hyper 
trophic or osteo arthritis, according to the classification adopted 
by the American Committee for the Control of Rheumatism 

Cecil? describes atrophic arthritis as a “chronic disease of 
the joints, characterized by inflammatory changes in the synovial 
membrane and periarticular structures, and by atrophy and rare 
faction of the bones. In the early stages, the disease manifests 
itself as a migratory swelling and stiffness of the joints; in the 
later stages by more or less deformity and ankylosis. Rarely 
one joint is affected; in the majority of cases the disease is 
polyarticular.” 

The first group with which this study is concerned consists 
of 126 cases of atrophic arthritis, 37 children, and &9 adults. 


The younger group of 37 has been reported upon previously b 
by Miltner and Kulowski? of the Department of Orthopedics. 
The disease was polyarticular as a rule and usually involved 
one or more of the larger joints. Ten in this group had ad 
vanced Still's disease, with enlargement of the liver, spleen and 
lymph nodes. 

Foci of infection in this group were found exclusively in 
the upper respiratory tract. Seventy-three per cent (27 cases 
were apparently free from symptoms following the attempt to 
eradicate foci of infection; 16 per cent (0 Cases) were markedly 
improved; 11 per cent (4 cases) showed no improvement. The 


last-named were all cases of Still’s disease 


Per cent Ca 
Free from symptoms ........... 73 27 
Marked improvement ...... lo 6 
No improvement ............ 1] 4 


Chronic faucial and pharyngeal tonsillitis were present. in 


24 cases. Paranasal sinus disease and chronic otorrhea were 


present in 6. No dental foci were found 
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completely relieved of symptoms Marked improvement was 

noted in 12 cases, or 20.3 per cent; & Cases, 01 13.39 per cent ot 
ose studied, were moderately improved ; 39 persons, 01 66.1 

per cent showed no improvement. 

Per ce ( 

Relieved of symptoms Q) Q 

Marked improvement eres 12 

Moderate improvement Bee 8 


No improvement ; ' 66.1 39 


In the hypertrophic group, 49 cases had_ positive histories 


of upper respiratory infection and 10 gave negative histories. 


Che results of the silent group were about the same as those of 
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The following operative procedures were done on the 148 


adult patients : 


Tonsillectomy ee poke saa BOO 
Submucous resection ............. ate (ane 
Adenoidectomy eee ee ; peue 5 
Caldwell-Luc operation 29 
Spheno-ethmoid evisceration is 10 
Antrameatal ...... oe ; 4 
Lingual tonsil cautery ' . 
Extraction of teeth ........ ’ , 2a 


DISCUSSION 


In the present study, the best results were obtained in the 


group of children. The explanation of this may be that cases 
were not as long-standing as the adults’, and that in many in 


stances a single focus of infection was present and easier to 
eradicate. Only five children had advanced Still's disease, and 


four members of this group were not benefited. 


The results in the adult study were somewhat disappointing 
particularly in the hypertrophic group. It is more or less gen 
erally accepted that focal infection plays little or no part, as 
an etiological factor in hypertrophic arthritis. Any improvement, 
in our opinion, may be accounted for on the basis of the improved 
general condition which might follow treatment of infection in 
the upper respiratory tract of any patient. 

The response in the atrophic group was somewhat better. 
The generally poor results obtained may be due to the fact that 
the majority of cases in this group were of long standing and 
multiple lesions were present. Most of the cases had multiple 
foci which in many cases were not easily eradicated. There are 
a number of observers who believe that in many instances the 
joint itself acts as a focus. It is quite evident that if this is true, 
very little improvement might result in some cases following the 
treatment of foci. 

Steindler,° Kulowski and Miltner? believe that unsatistac 
tory results in atrophic arthritis may be due to the fact that the 
joint, especially the synovial membrane, may be considered as a 


secondary focus of infection. 


Kulowski and Miltner? report 70 synovectomies performed 
on arthritis of the atrophic type in which the pathological struc- 
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FOCAL INFECTION IN ARTHRITIS 


tures indicated the chronic inflammatory nature of the reactions 
in the excised tissues. It was evident that in general the best 
results were obtained in those cases which were treated in the 
early course of the disease. 


1 
} 
I 


It is our observation that intected tonsils and teeth appear 


to be responsible foci more often than chroni paranasal sinus 


disease However, sinus infection in some instances certainly 
provides a focus. Some observers have emphasized the import 
ance of mild hyperplastic paranasal sinus disease. Our earher 
observations tailed to justify radical procedure except in the more 
advanced cases ot paranasal sinus disease. 

It is surprising to note the lack of direct relationship between 
icute upper respiratory infections and the onset of arthritis. In 
t] lar study such a positive history was obtained in only 


t 


1) cl { re ( msc's 
I 
eatment of arthritis certainly concerns nearly every 
eld of medicine Phe cooperation and intimate association of 
he departments concerned are very necessary. The otolaryn 
gologist certainly should have definite information regarding the 
pe of arthritis, the extent of the joint pathology and a thor 
ugh knowledge of the patient’s general condition. 
Phe patients in the group observed seem to show better re 


sults if the operative procedures were done during periods of 
quiescence, and when several operations were necessary the best 
results were obtained if sufficient time elapsed between procedures. 


In conclusion, it appears that (1) arthritis in children re 


1 


sponds very well to the eradication of focal infection in the 
upper respiratory tract; (2) atrophic arthritis in adults does 
not show the marked response seen in children, but in selected 
cases the treatment is fairly satisfactory; (3) hypertrophic arth 
ritis shows only questionable response to removal of foci which 
well may be solely the result of the general improvement follow- 


ny 


~ 


the treatment of the upper respiratory infection. 


\ much larger series of cases, observed over a longer period 


of time, is necessary before definite conclusions can be made. 
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DISCUSSION 


Dr. Jonn J. Suea, Memphis, Tenn Dr. Lierle has given a concise 
opinion upon the findings of focal intection in arthritis as studied at the 
University Hospital of Lowa. | agree with him in all his nclusions 
As one of the consultants of the Willis C. Campbell Clini r Orthopedics, 
it has been our experience, that in the children we get our best results, 
provided that we exclude the cases of Still’s disease. The atrophic arthritis 
adult patient is always helped in a general way by the removal of any or 
all of the focal infections, provided that the established joint pathology 
1S not as) advat ced as to SCTV(¢ as a SUC n lary I cal hiect 1 We nt 


that the patients with true hypertrophic arthritis are not materially bene 
fited in their joints by the removal of any existing focal infectior 

The selection of the patient to be submitted for operation must depend 
upon the joint opinion of the orthopedic surgeon, the internist and the 
otolaryngologist \iter the surgery has been completed, these patients 
should remain under the care of the orthopedic surgeon and the internist 


and be content to carry on with a partial disability 


Dr. Henry M. Goopyear, Cincinnati In selecting 148 cases fron 


a total of 800, Dr. Lierle has been exceedingly careful to report only cases 


1 


of true arthritis \ number of the cases selected had previously received 


intensive internal and physical therapy; thus, those recovering after thi 
removal of toci helped to emphasize the importance of this procedure 

The statement is not without justification “know arthritis and on 
knows medicine,” so extensive are the accompanying bodily changes 

In session, physicians should use a common parlance. We should recog 
nize at least two great types, namely, atrophic and hypertrophic arthritis 
It is important to distinguish between these two forms as their etiology 
is probably quite different; the symptoms are not the same; their respons 


to the removal of foci is not identical, and they are quite different as to 
prognosis. 





THE RELATION OF DIET TO 
CERTAIN OTOLARYNGOLOGIC PROBLEMS 


Crecit STRIKER, M.D. 


CINCINNATI 


[ SHOULD LIKE to take this opportunity to thank the ofheers of 
this Society for extending to me an invitation to appear befor 
you My purpose in this paper ts to discuss certain metaboli 
principles in relation to otolarvngological pathology 

Bacteriological and morphological factors 1 lisease have 
been stressed for vears in-all branches of medicine, this almost 
to the exclusion of other tactors but now we have equally 
not more important, approaches to disease \ study 


physico-chemical or metabolic changes vields interesting an 


useful knowledge in the understanding and treatment of diseases 


That cet and local environment play a role nl lis is¢ Is evi 
denced by the occurrence of urinary calculi In Great Britanu 
“stone areas” are well recognized; urmary calculi occur more 


frequently along the east coast, and in parts of Derbyshire an 
in North Wales Joly stated that in the east and southeast of 
France, kidney and bladder stones are prevalent, but are found 
infrequently in Normandy. In Africa, urinary calculi frequently 


occur in the region of the lower but net the upper part of I-gvpt. 


MeCarrison observed the frequency of stones in regions in which 
there was not proper balance of food constituents in the diet 
Therefore, as it is in urology, so probably it is in otolarvngology 


ur food now is preserved, purified, polished, pickled, canned, 


extracted, distilled, concentrated, heated, dried, trozen, thawed 


and stored. Hlow are we to select the food that is good for us 


) painstaking observations and experimentation we 
have found that man’s diet can be analyzed into the following 
components: Carbohydrates or sugars, for food energy: fats for 


heat: proteins for body building; and water, mineral salts and 


vitamins with their multitude of functions. 
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otolarvngology there is specialism, 


ust as in the specialty of 


so also in the field of diet therapy there is specialism. Today 
e have the vastroenterologist, the allergist, the infant feeder, 
e vitamin expert, et Both time and abilitv prevent my dis 
ISS ll phases, therefore, | wish to confine my remarks to 
tan etabohe principles and their relation to otolaryngology 
| We are all aware of the wide range between man’s need for 
] his actual intake Body requirement of caloric intake 
: n age, occupation, se ind square meters of body 
s been found that under basal conditions the 
St \ il. p ev of body weight, depending on the type 
dition the calori take one must have a 
r food that supphes the calories Phere 
le of protem required sis due to 
' ] , carbohvdrate. protein 1s not stored 
sie f protein per kg. of body weight 
1, 
| p C p m ( it1o1 eTrweet hie imount ot 
st Incomplete combustion of fats 
( ( es whicl lead to at Orgvalll (la losis 
e above the e basal requirements for certain 
. ( | \l | ¥ Na. ( | cl 
ve, one see that inv known and known 
( . t pl \ propel chet ( i ] la ce 4 ikes 
en] ereas disease arises when there 1s an alteration 
R empt to go into all of these complex chemical 
s I] discuss acidosis, alkalosis and some phases of 
\ ile unts of acids are constantly being 
( ( wordy ch ng ¢ rrocess of 1 mal metabolism. 
St s, like all others, owe thi ictivity to the hydrogen 
: ( t solution Phese hvd oven ions are capabk oft 
t irked physiologic changes or even death Io 
1 dy possesses a verv effective mechanism fot 
; he hvdrogen ions ineffective Phe degree of acidity 
Ikalinit vithin. the Various cells Ot the body ditters shehtlhy 
tot the ood but the blood re ects the re iction through 
1¢ Oty 
‘rotoplasm has a verv high buffering power and if its 
valu changes S1g1] heantly the cell rapidly es. \t the same 
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time it is not easy to harmonize these conclusions with evidence 


from other sources. An acid such as CQz undoubtedly enters 
the living cell — so that if the hydrogen ions accumulate in dis 


creet granules, it is these granules which must be responsible 
for the apparent buffering power of cytoplasm. However eff 
cient the granules may be as absorbents of hydrogen ions, there 
must come a time when no more acid can be absorbed — and at 
all times there must be an equilibrium between the amount of 
acid in the granules and the amount in the cytoplasm. Conse 
quently, there must, theoretically, be a change in the cytoplasm 
whenever the total amount of acid in the cell is varied. This 
change may not be detectable by indicators, but it is possibly 
of profound physiological importance. Practically every physio 
logical activity is sensitive to the presence of acids which penetrate 
the cells. Ciliary and ameeboid movement, mitosis, cell division 
and respiration are profoundly depressed by the presence of 
intracellular COz or any other rapidly penetrating acid. There 
fore, in view of our inability to detect these changes we can only 
interpret the changes that are measurable by our present chemical 
knowledge. 


Van Slyke has defined acidosis as a condition in which the 
base in the blood available for combination with bicarbonate is 
diminished, and the opposite condition, alkalosis, as one in which 
there is present an abnormal excess of base available for combina 


tion with bicarbonate. 


The body possesses three important agents for regulation of 


neutrality: bicarbonate, phosphate, and ammonia. 


In the normal individual, breathing normally, carbon diox 
ide is excreted at the same rate as it is being formed, so that 
there is a fairly constant balance maintained in the blood between 
carbonic acid and the proportion of that carbonic acid neutralized 
to bicarbonate by available base. As long as there is an auto 
matic response by the respiratory mechanism to any increased 
production of COz by the tissues or to any change of concen 
tration of base in the plasma, so that the ration is maintained at 
a constant value, the pu of the blood remains unaltered. 


Unless there were means of replenishing the depleted blood 
bicarbonate or means other than respiration for removal of for- 
eign acids from the body, fatal acidosis would frequently occur. 
Fortunately, there is a mechanism for the replenishment of the 


bicarbonate. The kidneys are able to secrete urine which is 
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much more acid than the blood. This is accomplished by the 
excretion chietly of acid phosphate, which is formed from a more 


alkaline phosphate occurring in the plasma. 


In the presence of acidosis, the urine is usually more acid 
than normal Phe urine is normally somewhat acid, having an 
average Pu of about 6.0, although the reaction shifts from time 
to time during the day, depending upon the intake of food. The 
occurrence of an alkaline tide after meals is one illustration of 
the fact that variation in hydrogen ion concentration is in response 


1 
} 


1 an adjustment for 


to changes elsewhere which necessitate su 


Mineral acids and salts do have an effect on the acid base 
balance, but fairly large amounts must be administered. Thus, 


Peters and Van Slvke have shown that 0.026 em. of NaHCQOs 


per kg. of body weight (15 gm. for an average individual weighing 
60 kg.) is needed to raise the plasma carbon dioxide 1 volume 


per cent. It takes 45 gms. of NaHCQs daily to render the urine 


continuously alkaline. 


\nother mechanism for the neutralization and elimination 
of foreign acids consists in the production of ammonia from 
| 


urea. a neutral substance. This ammonia seems to be tormed 


chiefly in the kidnevs and is used to neutralize foreign acids 


1 ] + 7 5 ed ? 
which ca e eliminated as neutral salts 
| | ; fy ive 
re 
; po Pr wr A 
\ { H BHCO PH 
ut 

> 4 ) mg = 
( / 69.6 fd 

- ~ yz 4 
. : < 78 ? 7.40 
( | 7 260 7.45 
Q ~ () 25 / $5 

RR? 74 
3 ( } s ‘ 60.4 4.48 

»? rv ” 

\ LE iVvs 5.4 27.9 748 
() ‘ 9 days RA 28.2 7.45 
, > S ~ S 
( 10 davs S 20.5 1.495 


Recalculated for completely oxygenated blood at pH drawn 


Not constancy Of PH ol blood after larg doses of citrate ( Bischoff, 
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TABLE 


Diet 


Usual 
Usual 


Usual 


Basic 
Basic 
Basic 


3asic 


Acid 
Acid 
Acid 


* Complete oxygenation 
Note constancy of pH of blood on acid ash and 
( Bischoff, Sansum, et 


While 
changes in CQz content and plasma pu of humans, outsicd 


he 


foodstuffs, the possibility and significance of changes wit! 


so-called 


limit has not been eliminated. 
chotf, Sansum and others found no significant di 
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6 days 
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ACIDITY 


normal 


diet 


ahi lie 


indicated 


However, 1n 


pre 


ad 


oop FINDINGS 


Pu 


7.40 


alkali 


th: 


pre «luc ed bv 


a recent 


litte 


COMSUINNE 


of normal acid equivalent of ash daily pu 


1 ash 


individual, 





breakfast ay 


(PLASMA)?* 


BHCOs 
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mvestlo 
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Pence 11) 


d 


contames 
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OmlUuces 


doubtfully significant shift in the blood picture to the acid sick 


Cullen and Earle have recently studied the 


pu and CQez during the course of the day and found 


normal 


is a definite tendency toward increased pu and CO content fol 


lowing meals. 


are 


different 


There are marked exceptions and the chi 


in 


degree 


and 


meal as compared to the noon meal 


conclusive 


CV idence 


is 


available 


to 


regularity 


following 


Thus one can 


substantiate 


the 


ee 
the evening 
S¢ that ne 
belief that 


certain diets alter the acid base equilibrium of the blood 
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Haldane showed that by taking 15-20 Prams of NHsCl pel 
day an acidosis could be produced. The daily administration of 
15 


tion of the blood to a similar extent in the opposite direction. It 


ams of NaHCQOs was found necessary to change the reac 


v1 


would require 18 Ibs. of oranges to have an alkaline ash content 
equivalent to the 40 grams of NaH{[CQs, and 4.5 Ibs. of lean beet 
or 2 Ibs. of ovsters to have an acid ash content equivalent to 
I> grams of ammonium chloride. The equivalent NalHiCOs as 


alkaline ash of 1 Ib. of bananas is 2 grams. Qne quart of orange 


juice contains the alkaline ash equivalent of, roughly, 4+ grams 


of NaHiCOs 


In recent vears the behet has been voiced that respiratory 


symptoms and pathologie changes in the respiratory system are 


brought about by faulty acid base metabolism. This group has 


expressed the opimon that the color of the mucous membrane 


of the nasal septum is an index of the acidity or alkalinity of the 
hod pale septums being present in states of alkalosis and 
red septums in acidosis. They have been treated according 


if there is a pale mucous membrane the patient has been given 
a diet high in acid ash with dilute nitrohvdrochloric acid, and 
if red thev have been given an alkaline ash diet with NaHCQOs. 

In Jarvis’ report there 1s no clinical or laboratory evidence 


to prove an abnormal acid base equilibriun 





Bernhemmer and Cohn took two groups of patients and 
determined 1) Whether an abnormally red or pale color of 
i nasal septal mucous membrane actually imdicates a stat 
f acidosis or of alkalosis (2) Whether patients suffering 
from various diseases of the respiratory tract are benetited by 
placing them on oan alkaline or acid ash diet, other factors 

ning unchanged No correlation could be tound between 


he color of the nasal mucous membrane and the clinical svmp 
oms of acidosis in fitty critically il patients, all of whom showed 
clinical svmptoms of acidosis with hyperpnea, dehydration and 
icetonuria. 

In one hundred normal subjects and in twenty patients with 
various diseases but with normal hvdrogen 10n concentration of 
the blood there were found all three types of septal mucosa 
pale, normal pink and scarlet red. 

Phev concluded that diets high in foods producing alkaline 


or acid metabolic products, together with the adjunct therapy, 


failed to influence the svmptoms or conditions 
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TABLE 4 Ilkali reserve of t d in nasal nditions (M. Fineberg) 
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P . 1 ] , -¢f ] ¢ 4] ] 
Seltz, the essayist Nas Observed ne COlOr Oo tne Nasal Mucous 


nembrane ot ospital patients who have been on controlled 


] 1 
| 


tine and acid ash diets, and also who have been given 300 

s of sodium bicarbonate and 150 grains of ammonium chlor 
le daily 1 urine pu varied from 4.5 to 8.6 and the COe2 
combining power of the blood varied from 47 vol. per cent to 
86 vol. per cent. Over sixtv examinations revealed no correla 


tion between mucous membrane changes and the type of diet 


or therapy instituted. 
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TABLE 5— Effect of ash vartation in the diet upon the pu of the urine 
and COs combining power of the blood and the color of the nasal mucosa 
URINE PH (FRESH) Broop COs Nasal 

[1 Prertop \.M PM VoL. % \Lucosa 

Acid Ash . Odays $2to5.0 4.5 to 6.7 33 to OO Vinkish 

\lkaline Ash 7 days 7.5t080 7.3to&0O 65 to &3 Pinkish 

Acid Ash 11 days $5t05.5 4.5to 5.0 95 to 65 Vinkish 

Neutral Ash 5 days 6.5t0o7.5 65to75 Pinkish 


Neutral Ash 


300 gr. NaHCOs ? days SO0toS> S0toO8S5S aod) Pinkish 
Neutral \sh 


150 gr. NHC 2 davs 4$5t050 45to0 50 $7 Pinkish 


Doctors S. Seltz and H. Gruener examined the nasal mucosa 


TABLE ¢ -inalysts of two prescripttons bought from reputable pharmacist 


Normality of Nitrohvdrochloric acid, dilute, bought 


I Tresc t ( SI 19 
} ’ mpart } 
Normality of Hydrochloric acid, dilute U.S.P 274 
or 1.45 times that of the purchased sample of dilute 


nitrohvdrochloric acid 
1 ce. dilute nitrohydrochloric acid is equivalent to .16 
21% grains sodium bicarbonate 


ns or 


In the total metabolism of the human, minerals play an im 
portant part. Much is known about their specific roles and 
the chemical processes involved. It would be too time consuming 
to give even a mere outline of this, but I would lke to discuss 


a few phases of calcium metabolism. 


Calcium occupies a peculiar position among the inorganic 
metabolites of the body. Calcium carbonate and phosphate form 
the rigid supporting structure of the osseous tissue, calcium salts 
are precipitated in certain pathologic conditions in other tissue 
and organs. Calcium has a peculiar influence upon the excit 


ability of the motor system of animals, it is indispensable for the 


normal clotting of blood and it is distinguished from sodium 
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and potassium by the fact that the calcium ingested with food 
is excreted predominantly by the bowel, only a small part appear- 
/ 


1 
7 ! 
ing in the urine. QOrdinarily, in the adult, 65 per cent to 75 per 


ingested calcium passes out in the feces. 


\bsorption of calcium is, in general, promoted by factors 
which tend to keep calcium in solution in the intestine. If a dis 
proportionately large amount of phosphate is fed, the fecal calcium 
loss increases because more of the insoluble calcium phosphate 
is formed. On the other hand, anvthing which tends to promote 
an acidosis or to provide a more acid medium in the small intestine 
exerts a favorable influence on calcium absorption because itt 
transforms the insoluble salts into soluble salts. Calcium absorp 
tion apparently takes place chiefly in the upper intestine where 


the reaction is relatively or actually acid 


is not easy to raise the concentration of serum calcium 
far above normal by feeding calcium salts or high calcium con- 
taining foods. Intravenous or subcutaneous injection of calcium 


salts in amounts ordinarily prescribed is futile. If at all used, 


thev should be given in verv large doses 5 grams four or five 
times dailv about four hours after meals or one and one-half 
hours before meals this being necessary because the small in 


testine is least alkaline at this time 


The work ot Sherman and others shows that a minimum 
intake of 045 gram of calcium fills the actual daily requirement 


; 
i 


or an adult Many articles have been written treating of the 
deticiency of the American dietary, but a recent contribution 
by Sherman states: ‘When the results of 224 presumably typical 
\merican dietary studies were calculated to the usual basis of 
nutrition per man per dav, the average protein content was 
found to be 106 grams or 140 per cent above the indicated 
maintenance requirement of 44 grams, while the average cal 
clum content was 0.74 gram or 65 per cent above the acutal 
minimum of 0.45 gram.” Hlowever, when there was a deficiency 
in the diet in the 224 cases the deficiency in calcium was six times 
more frequent than the deficiency in the protein. Therefore, when 
there is a deficiency diet it must be understood that the greatest 
deficiency occurs in calcium. To obviate this when minimum 
diets are given, milk should be the major portion of the diet. 


Ullman feels that a high calcium intake is necessary and 
states that the relation of calcium to the other anions, such as 


sodium, potassium and magnesium, has been overlooked. He, 
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therefore, recommends a high calcium, low sodium chloride diet. 
He further contends that calcium absorption is inhibited in the 
presence of Na, Mg, and P, and that the anion sodium is respon 
sible for the dehydration of the diseased tissue. Furthermore, he 
states: “‘Every acute congested condition, with which we always 
have to deal in acute as well as chronic sinus diseases, will react 
markedly if by restricting the intake of sodium chloride the dehy 
drating component of this measure is brought to the maximum 
In other words, the stricter the salt restriction in acute infections 
and swellings, the better the result. For less acute and chronic 
cases the restriction of sodium chloride will not be as effective 
by its dehydrating power alone but will act through the relation 
of sodium to calcium.” 


The knowledge of the metabolism of magnesium and potas 
sium is too meager and controversial to draw any conclusion 
about their roles in disease. On the other hand, much is known 
about sodium chloride metabolism, and especially in relation to 
edema, but as vet no controlled evidence has been advanced to 
show that alterations of sodium chloride metabolism affect local 
ized areas. 

The reciprocal relation of sodium and calcium in the body 
is little understood. It would seem that before we can talk 
about this factor of the diet, less polemical information must he 
obtained about calcium inself. On the other hand, much is 
known about the fate of sodium chloride in the body and only 
quantitative metabolic studies will place this type of therapy 


on a rational basis. 


In conclusion, one can see: 
1. That there are fairly definite automatic regulatory chem 
ical functions in the normal adult. 


1 
| 
I 


2. That it is unlikely that variations of diet affect the pu 
of the blood and only slightly affect the COz combining power 
3. That the diets as advocated should base their efficacy on 
some other action rather than alterations of acid base equilibrium 
4. That if one feels that certain nasal conditions are re 
lated to acid or alkaline tissue reactions, that large doses of 


NHa4Cl or NaHCQOs should be used. 


5. That the average mixed diet contains more than the 


minimum calcium requirement. 
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| challenge each of you to ask those authorities in whom you have 
confidence to detail to you the clinical changes resulting in patients due 
to excesses and deficiencies in sodium, potassium, chlorides, hydroxides, 
carbonates, iron, sulphur, calcium and phosphorus, so that you can recog 
nize these conditions or at least know when to suspect their presence 
We rhinologists spend the majority of our time studying ambulatory 
patients. How do these factors show themselves in ambulatory patients ? 
More especially, how do they affect the noses of these ambulatory pa 
tients? You may be told that excesses and deficiencies in these factors 
do not occur in ambulatory patients, but we feel that they do frequently 
occur. Dr. Shea called our attention to the tact that a sodium deficiency 
is a common cause of summer colds, tollowing excessive perspiration 
Dietary correction is too slow for them. They wish immediate reliet 
Their pale septa, nasal obstruction, sneezing, and watery discharge are 
often immediately relieved by a teaspoontul of salt. But sodium loss by 
the body is closely connected to suprarenal physiology. In fact, furnishing 
sufficient sodium has succeeded in maintaining life and health in dogs at 


the Mayo Clinic following complete removal of the suprarenals 


ty 


The many factors taking part in the several bodily equilibria can be 
grouped into nervous factors, chemical tactors and glandular tactors 
All three groups interlock. Thus sympathetic stimulation causes supra 
renal activity and, as stated above, suprarenal activity is closely 


to sodium metabolism. Thus we group these factors on one side 

Dr. Striker objected to the idea that these factors produce their effects 
through shifts in the acid base equilibrium only, and we all agree with 
him heartily, tor this is only one of many equilibria. Yet the acid base 
equilibrium is certainly one of the chemical equilibria and certainly 


acidity is related to sympathetic activity, suprarenal activity, and sodium 


metabolism. My article published in the “Laryngoscope” outlined those 
factors under the title of “The Autonomic Level.” Since all these factors 
were mentioned, it was understood that all were included. This was 
objected to, and so | suggested a better name tor the resultant of these 
nervous, chemical and glandular factors, namely, the N.C.G. level N 


for nervous, C. for chemical, and G. for glandular 


Objection has not been offered to the grouping of these various factors 
into two opposite groups. Objection is offered to the color of the nasal 
septum as an indicator of the N.C.G. level. Dr. Striker says it is of no 
value to him. I sympathize with him, as | can easily see how a rhinologist 
with constant inspection of the nose in the same light could more easily 
recognize color changes and be guided by them. For five years the Jarvis 
group have trained themselves to observe and interpret these color 
changes, and we find this information more and more helpful 

Years ago, an isolated doctor, who is with us here today, observed 
these same clinical pictures, with the red and pale septum, and used many 
of the same agents for shifting the color of the nasal septum. He pub 
lished this twenty-five years ago. Then Dr. Stucky independently observed 


the same changes, and now fifty men for five years continue to confirm the 
observations of Dr. Kirkpatrick and Dr. Stucky, finding that it helps them 
in the treatment of their patients. It is not to be expected that we will 








le l are the asal meta lic rate, and, as Ir. Striker says, the urine acidity 


None of these are tree trom error and they often contradict each other, but 


the positior the N.C.G. level is important. So let us each use the 
cators we like best, but let us do our best on each patient to get some 


i ot the N.C.G. level and try to correct any imbalance, the existence ot 


n have reason to suspect 
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tions, overcome the ravages of invading bacteria, sympathized, hated and 


ervthinge that we now are came originally trom our foods, and 


the energv necessary to do everything that we have done also came from 
these san foods. The ease with which we have come through life de 


pends upon many things; but food plays an important role We might 
d rickets early in life, because of a lack of Ca, POyg and vitamin [1D 


n our diets. We mav have had all of the children’s diseases interspersed 


with a procession of respiratory infections, all due to a lowered resistance 


ue to inadequate nutrition. We are none of us 
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overly intelligent; but we may have had abnormal ditticulties acquiring 
knowledge and we may find it difhcult even now to grasp things rapidly 
and with assurance; and much of this may be due to a lack of vitamin B 
in the diet of our mothers, as suggested by the well-known work of Dr 
Siegfried Maurer of the University of Chicago, who, in a series of experi 
ments with rats, showed that a lack of vitamin B in the diet of pregnant 
and nursing mothers affected the reasoning power and resulted in mental 


defects in their voung 

Put in a maze, in the center of which was an appetizing piece of bac 
the animals whose mothers had been deprived of vitamin B took a much 
longer period to find their way to the tidbit than their fellows in the othe 


cages whose mothers had been normally fed 


As children, we may have had many toothaches due to dental caries 
and the gingive may have been somewhat inflamed at all times; but this 
did not seem serious. Everyone else seemed to suffer in much the same 
way. As time went by, the teeth became loose, pockets formed, pus 


oozed out from around the teeth; and now we may be chewing on a 
full quota of porcelain teeth. Tooth decay and gingivitis are, to a large 
extent, symptoms of malnutrition. The color and quality of the mucous 
membranes of the gum tissue are indices of a vitamin C deficiency, barring 
mechanical factors. This leads me to wonder about the relation of diet, 
particularly of vitamin C, to the color and state of health of the mucous 
membranes of the throat and of the nasal septum, and I would like t 


ask the essayist to consider the following facts 


1. Isn’t it generally conceded that the color of the mucous membrane of 
the nasal septum is an index to the state of health of the membrane and 
to the ease with which this membrane or others in the respiratory 
tract can be infected? 

2. Isn't there a relation between the color of the membrane in a person 
who is not afflicted with a respiratory infection, and the blood pressure ? 
I have in mind the facts that people who eat excessive amounts of 
protein are apt to have high blood pressure, whereas those who are 
vegetarian faddists are apt, in time, to have a low blood pressure. It 
seems to me that I see more people whose nasal mucosa is very pale 
because these are the people who suffer the most. A poorly ventilated 
tissue cannot be healthy and should be easily infected 

3. I should also like the doctor to consider what effect vitamin C, in ade 


quate amounts, has upon the color or state of health of the mucous 
membrane of the nose and throat. By an adequate amount I mean 
about 250 mgs. of ascorbic acid per day, an amount to be found in a 
pint of orange or lemon juice, a pound of cantaloup, eleven ounces of 
raw cabbage, or a quart of tomato juice. I assume, of course, that the 
patients are also receiving other foods in adequate amounts. In short, 
what effect does an ample, diversified diet have upon the incidence and 
severity of respiratory infections? I ask the question advisedly because 
I am assured by many of my medical friends that people suffer less 


from respiratory infections when they are placed on diversified diets 


that contain an ample amount of foods rich in vitamins. People usually 
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In regard to the second question, that is, the effect of diet on blood 
pressure, | think that all of us are in accord with present attitude that we 
have toward dict in relation to blood pressure in nephritis. If one picks up 
an old textbook, he will find that protein is one of the most hazardous 
foods to take in lf any of you heard Ir. MeclLester’s presidential address 
at the American Medical Association or read his article in the American 
Medical Association Journal, you found that protein is not very innocuous 
It is a very necessary attribute. So the internists as a whole, | think, are 
not laying stress on the effect of high protein on blood pressure in nephritis 
| think the greatest stress is laid on the caloric end now, rather than on 


the protein end 


In regard to the third question, the question of vitamin C, | don't 
know enough about that to answer the questior will simply say | can’t 


answer it. Thank you very much 








ANIMAL EXPERIMENTATION ON HEARING; 
ITS CLUES TO THE PREVENTION 
OF DEAFNESS* 


M. H. Lurir, M.D. 


BOSTON 


MCRING the past four vears at the Harvard Medical School we 
have been studving hearing in animals (guinea pigs and cats), 
as a result of the discovery of the Wever-Bray phenomenon 
in 1930. Their phenomenon, as originally described, reported 
that when an electrode was placed on the auditory nerve of a 


1 
| 
I 


cat and then connected with an amplifying apparatus of the 
radio type all sounds sent to the animal's ear through air were 
picked up in the auditory nerve as electrical currents. These 
currents, when amplified and sent through a loud speaker, gave 


back the original sounds and words sent in. 


\t Harvard, in the course of our experiments, we encoun- 


tered a number of animals with definite pathological conditions. 


l Middle ear deatness 
Zz Ne rVv¢ deaftne SS 
me Deatness similar to otosc lerosis 


+. Complete deafness of the inherited type 


\ll these animals have been studied with reference to the 
electrical response obtained from the cochlea and sections of the 
latter examined histologically Phe correlation of these results 
points verv definitely to the following facts: 


1. Chronic progressive middle ear deafness can be due to 


1 ur Ct oft the acute secretory or catarrhal ears ot childhood. 
] 


Continuous exposure to constant noise of sufficient loud 


ness will cause deafness of the so-called nerve type. 


he [De irtimne s t © logv and Laryngology, Harvard Medical 
» hool, 1 ston, \lass Kesearch grant by Counel t th \mericat \cad 
l Ophthalmol cr \ and Ort larvngol 9 American Ot l gical Society, 








3. Toxic deafness caused by drugs or disease (such as typhoid, 
influenza, mumps) is probably due to a degeneration of th 


external hair cells of the organ of Corti. 

In our experiments a group of animals, chietly cats, gave 
electrical responses typical of those audiograms associated with 
middle ear deafness, 1.e.. loss of low tones with the high tones 
near normal. The animal with the slightest loss showed that adhe 
sions in the region of the stapes may be present without any 
gross evidence of abnormality in the drum or middle ear. The 
animals with the greatest loss were those with the greatest histo 
pathological changes of the middle ear. It is the study of this 
tvpe of middle ear deafness found in animals which indicates 
the probable cause of chronic progressive middle ear deafness 
of the human adult. The least pathological change found was 
that of fibrous tissue filling the crux of the stapes and binding 
the stapes to the oval window, the stapes being able to move, 


’ 


as the joint was not involved \s a result the hearing of this 
2,000, higher 


1 


animal was raised for all low tones up to about 


tones coming through fairly normally The rest of the middle 
ear structure, drum, malleus, incus, were normal from this 
type of middle ear condition there was a progression to the middle 


ear being completely filled with granulations, adhesions and 


fibrous tissue and causing a marked deafness. The organ ot 


Corti was normal in all of these animals. 


DM 


MEC 





FIG. 1 (Lurie Cat Middle ear X 13 No evidence of active inf tion 
n middle ear cavity Stapes filled with fibrous tissue 
FN facial nerve DM lrum membrane 
SM stapedius muscle M malleu 
S MEC middle ear cavity 


stapes 
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\pplving these facts to the human, it is very easy to recon 
struct the pathological changes occurring in the middle ear which 
lead to chronic middle ear deafness. It is my belief that this 
condition can be the result of negligence or lack of appreciation 
of the importance of treating and handling properly the acute 
secretory and catarrhal ear of childhood. This is a condition to 
which little or no attention has been paid by the physician, patient 
or parent. The child recovers from the acute condition present, 
but the after effects may not be apparent until adult life. In all 
acute catarrhal or secretory ears there is a secretion of serum 
as a result of the low grade infection present. If the eustachian 
tube opens early, then the fluid is absorbed and there are pra 
tically no pathological changes following. When the tube remains 
closed for a long period, probably two weeks or more, there 1s 
absorption of part of the serum present, and an ingrowth ot 
connective tissue into the remainder Phe thud will tend to star 


in the region of the stapes, epitvmpame space and the rou 


window on account of capillary attraction With the organi 

tion of this exudate, there are developed soft elastic adhesions 
which interfere verv slightly, or not at all, with the child’s hearing 
However, as the child grows older, these adhesions tend t 
contract more and more, with the resulting increase of deafness 
and a practically hopeless prognosis for the cure or arrest YY OI 
the disease. It is these cases seen in practice, with drums slightly 


] 


retracted, or thickened, eustachian tubes wide open and ever 
| 


with movement of malleus and drum under the Segalscope, that 


have as their underlying pathology adhesions of the stapes 1 
| 


the region of the oval window. The loss of high tones comes 


in these cases, comparatively late and 1s due to a late degeneratio 


of the organ of Cort. 
That acute suppuration of the middle ear can cause 


1 


condition has been accepted by all. That a similar « 
be caused bv acute secretory or catarrhal ears, long after the 


has passed, has been recognized by but few 


+ 


acute condition 
The repeated attacks of acute secretory ears in childhood should 
be regarded and treated as a serious condition not of the imm« 


diate present but because of the future damage that may occur 

From experimental animals in which deafness has been 
caused by exposure to loud tones, interesting results have been 
obtained. The work of Held, Yoshiu, Wittmaack and others 


has been confirmed. There is definite degeneration of the organ 





of Corti. This degeneration is not localized to the region in 
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which theoretically the exposed tone 1s heard but iS widespread 
especially toward the low tone range. We have obtained most 


marked degeneration of the organ of Corti in the middle of the 
basilar membrane. From this severe degeneration there is a 
gradation toward the apex and toward the round window. The 
degeneration in all our animals has been more toward the apex 
than toward the round window. The organ of Corti in these ani- 
mals shows a very significant type of degeneration. The degen- 
eration is in the external hair cells. In only one or two of the 
inimals have we been able to obtain any evidence of internal 
changes and these only in a very localized area. 
his tvpe of lesion proves that the external hair cells are 


more sensitive than the internal hair cells to sound and to 


| CUE { \l] nals so fa ( mined with this tvpe ot 
genera e., external cell loss, have had their thresh 
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s en the residual hearing of all deaf people can be ex 
plane he un ung Oo thi nternal hai cells of the 
cochlea We are now beginning a series of experiments. to 

tes s hypothesis 


\nimals exposed to tones 2,500 « 


] 
] 


v. per second all showed 


detinite degenerations as stated before. These animals were not 


only tested by the electrical method but also by the conditioned 
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In one animal (cat), the electrical response showed a lesion 
similar to otosclerosis. \ll tones showed a loss for about 30) 
40 db Examination of the ears showed new bone growth 


in the capsule of the cochlea, but the stapes was not involved 
The lesion of the organ of Corti was the same as that of the 
animals deafened by stimulation. The external hair cells wer 
degenerate and the internal hair cells showed practically no 
changes except near the round window where they also showed 


degeneration. On comparing the two organs of Corti trot 
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hair cells Internal | 
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the stimulated deaf guinea pig and the otosclerotic cat, ome 
could not tell them apart, except for the appearance of the spiral 
ganglia. The spiral ganglia of the cat showed degeneration of 
the cells, those of the guinea pig did not. (1 do not doubt that 
if we waited long enough the ganglia cells of the guinea pig 
also would have degenerated). Toxic deafness whether due 
to drugs or disease in all likelihood should show similar lesions 
to those that have been described. Experiments to test this are 
now being carried out. 

The similarity of the lesion and the audiogram thus de 


scribed throws some light on the interpretation of hearing tests 


Bone conduction loss of the so-called nerve deafness can be 
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explained as a degeneration of external hair cells in the organ 


of Corti and may be an indication of the amount of degeneration 








present in the organ of Corti. The increased bone conduction 
of middle ear deafness is the approach of bone conduction time 
toward normal air conduction time showing that a normal organ 
of Corti is functioning in the cochlea. Bone conduction, ther 
fore, should be more accurately determined in all cases of deat 
ness, for it mav be a verv definite clue as to the extent of the 
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explosions or the so-called telephone shock can cause deat 
ness, not only by disorganizing the organ of Corti, as S. Guild 


4 ~ 


reported in 1919, but by actually tearing the organ of Corti from 


the basilar membrane. In experiments to prove that the basilar 
membrane vibrated, a guinea pig was exposed to an extremely 
loud tone of 400 eveles for about 5 minutes. After the exposure 
| the animal’s hearing dropped between 60-100 db. The cochlea 


When examined showed that in the upper turns the organ ot 
Corti had been torn away from the basilar membrane and thrown 
into the scala media. The tectorial membrane and Retssner’s 
membrane remained in their normal position. The basilar artery 
Was not ruptured as there was no gross hemorrhage present in 
the cochlea. The prognosis, therefore, in all cases that have 
lost hearing due to exposure to loud and intense explosions 


should be very guarded as this type of lesion may be present. 


Hereditary deafness, such as in the deaf mutes, is the re 


sult of lack of development of the organ of Corti and the cochlear 


nerve. In these cases the lesion present may be a complete 








384 M. H. LURII 


X 





absence of the organ of Corti wi 
media as was found in one albino cat, or may show the changes 
that occur in the waltzing guinea pig. Here there has been 

definite attempt by the animal to develop a normal organ ot 
Corti usually in the last turn. The rest of the cochlea shows 


no organ of Corti that could be recognized as such 


Thus, it becomes the duty of the otolaryngologists not only 
to recognize the acute secretory ear of childhood, but to empha 
size to the parents the importance of proper care and treatment 
to prevent the deafness that may become evident vears after this 
neglected condition had been forgotten by the parents and the 
patient. 

Patients should be warned that prolonged exposure to tones 
or noises of loud intensity is a very definite cause of deafness, 
and preventive measures should be used 

The dangers of toxic deafness, due to disease or drugs, 
should be recognized and prevented if possible. The excessive 
use of quinine, emetin, the salicylates should be guarded against 
and drugs giving the same therapeutic results without the toxic 


effect on the organ of hearing should be used as far as possible 
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DISCUSSION 


Dr. Harris BP. Mosher, Boston This short paper is. startling 
the number of observations which it contains. Seldom has an ear papet 
contained so much that is new and, | almost said, so much that 1s 
controversial. It takes two to make a fight, and I for one do not know 
enough about this subject to start one if | wished to There is an ant 
of positiveness about the writer's statements which is a hit) disturbing 
Naturally, | hope that they may be proved to be true, because [)r. Luri 


is one of our infirmary group and we are shining by reflected light 


The beginning and the end of the paper are mild enough 
main body of it 1s full of explosive deductions. Taking the paper as a 
whole it is a most important contribution 

First, as to his conclusions He advises the early recognition an 


t 


treatment of acute secretory ears, stating that both parents and otologists 
do not realize the progressive nature of the adhesions which ¢ 
in these cases. I, for one, would like to go on record as having recog 
nized it. In fact, I think that most of us have, and that Dr. Lurie over 
states the lack of recognition 

The second conclusion is that patients should be warned of prolonge 
exposure to noise. He has a pretty experiment to illustrate this point 
He does not go quite so far as to advise that no one should live in cities 

His third conclusion is that drugs which cause toxic deafness should 


be avoided. This, of course, has been known for a long time 


These conclusions are not startling. In fact, they are rather old 
What Dr. Lurie, however, has done is by animal experimentation an 
animal findings to give proof of these conclusions. Most of us have 
believed them for years, but have not had the animal findings to back 
them up. This accomplishment of Dr. Lurie’s is welcome and important 

In speaking of secretory ears, he states that closure of the eustachian 
tube for two weeks results in adhesions. This seems to me rather too 
short a time. 

Dr. Lurie makes the rather self-evident statement that the more 
pathology, the greater the loss of hearing. He states also that the height 
of the lesion is usuaily in the middle of the basilar membrane and that 
there is a spread of the lesion upward toward the low tones, and very 
little spread downward toward the round window. I was interested in 


Dr. Lurie’s use of the word “spread It came out in the papers read 


at Toronto this year, that most of the essayists believed that the hearing 
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for any given tone did not have a precise and definite localization, but 
spread over a considerable area dr. Lurie is making his pathology 
spread in the same fashion 


Before taking up the other theories laid down in the paper | should 


like to say a word about the testing of hearing in animals. I have had 
numerous conversations with Dr. Lurie on this subject He teels that 
the conditioning of an animal to certain sounds is scientifically accurate 
For your information and for mine, | should lke to have him, in closing 
the discussion, give the method by which conditioning of the animals 
to certain sounds is accomplished. If he were using dogs, and especially 
my dog, | should think this might be accomplished easily, but I am a 


doubter when it comes to my cat 


I now come to the most important statement in the paper, from the 
standpoint of physiology, namely, that the degeneration found in the organ 
of Corti was in most cases in the external hair cells. These, the writer 
states, are more sensitive and their threshold of stimulation is 30 db 
lower than the internal hair cells The internal hair cells, he = states 
further, determine the pitch and loudness of noise, whereas the external 
hair cells are more sensitive and do not give as accurate an analysis of 


sound In other words, the organ of Corti has a dual function. Te 


postulate a dual function to any organ is dangerous. Further, Dr. Lurie 


states he cheves that as the external hair cells are the ones most often 
involved, the fact that a patient has residual hearing is due to the pres 
ervation and tunctioning of the internal hair cells. Boilermakers’ deaf 


ness is stated to be due to pathological changes in the external hair cells 


\ll the foregoing is important; in fact, very important if true 


1 was interested in the happening to one of his co-workers who 


became deaf on account of exposure to high sounds. What interested 


me was the fact that his loss of hearing was not permanent because in 


five months his hearing was back to normal 


tosclerosis 


The writer of the paper holds that bone conduction loss in 


s due to impairment of the external hair cells. In other words, the loss 
f bone conduction is a measure of the amount of degeneration of the 
organ of Corti. He makes a plea for a more careful determination of 


{ the amount of degeneration 


bone conduction, using this as a measure « 
This is an old idea put in a slightly new way \ll of us have felt for 
vears that an excessive loss of bone conduction meant nerve involvement 


] 


What the writer says of telephone shock is of practical interest 
He found that an animal exposed to an explosive sound suffered a 


disorganization of the organ of Corti and tearing of the basilar membrane 


He stated that this experiment was to prove whether or not the basilar 
membrane vibrated. The experiment seems to me too violent to draw such 
conclusions. If a man is blown to pieces by dynamite, naturally his whole 


body vibrates 


It is interesting in this experiment that the tectorial membrane and 
Reissner’s membrane remained intact. Shambaugh seems to be having 
a hard time with his tectorial membrane, unless he gets some satisfaction 


out of the fact that it cannot be blown up. 
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Coming back to the cat that had otosclerosis and a loss of external 
hair cells, I am wondering if Dr. Lurie has looked up the question 
whether or not there was any hereditary tendency in this cat. His final 
observation, namely, on the albino cat, that there 1s an obliteration of 
the scala media and that in the waltzing guinea pig the cochlea is only 


partly developed, are striking 


Dr. Louis K. GuGceNHetm, St. Louis | spent a large part of last 
night with Dr. Lurie looking at photomicrographs and listening to him 
tell of his findings, and | want to express my intense appreciation of the 
interesting results of his research and of the excellence of the phot 
micrographs. I think it is a very outstanding result 

Nothing has been said concerning the underlying cause of hearing 
impairment from serous exudate into the tympanum. The tympanic cavit 
in its development is, at first, chiefly a potential cavity, consisting in th 
early embryo of an extension of the first pharyngeal pouch. Not until 


the fourth or fifth month does the mesenchymal tissue resorb sutticiently 


for us to recognize a tvmpanic Cavity Now the resi rpuuon of meset 
chymal tissue is not always complete. Dr. Lurie has told you that serous 
exudate results in the formation of elastic fibers, then connective. tissue 


about the stapes, which contracts and brings about definite and ever 
progressive impairment of hearing 

This may occur; but more frequently, | believe, the mesenchymal 
tissue in the tympanic cavity is the underlying cause of the impairment 
of hearing. This tissue is quite soft and elastic, but when infection occurs 
after birth it may be converted into adult connective tissu 

Serous exudative conditions should be treated, of course, as best we 
know how But regardless of treatment, impairment of hearing may 
occur, I believe, from the conversion of mesenchymal bands about thi 
Stapes into connective tissue 

In regard to the animal with otosclerosis-like changes, Dr. Lurie 
gave you the impression that otosclerosis is a disease of hearing. It ts 
not a disease of hearing, but a condition in which the capsule of the ear 
shows an osseous dystrophy with sites of predilection. Hearing impairment 
is a complication but may be entirely absent. The osseous dystrophy in 


the animal presented does not seem to be otosclerotic 


However, the specimens are very remarkable, and I certainly have 


enjoyed the dissertation very, very much 


Dr. M. H. Lurtr, closing I wish to thank Ir. Mosher for putting 
some joy into the discussion, because | know exactly how you feel listen 
ing to me —as I| feel when I listen to the psychologist or the physiologist 
when they are technical 

On the question in regard to acute secretory ears, | agree with [1 
Mosher. A number of us do know it, but we pay no attention to it. That 
is what I think is the nub of the matter. We make the diagnosis; we see 
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the patient; but seldom do we ask that patient to come back three or 
four times, and test the ears to make sure they are normal. I know I 
have fallen into that habit myself. | think most of us do 

In regard to the question of what happens pathologically, I simply 
pointed out the probable changes in the human and what may happen 
in the middle ear. I have tried to show that in animals we find similar 


conditions. Whether we can say they are absolutely the same in the 


human being, | do not know | hope someone will find human specimens 
h \\ confirm this 

In regard t tosclerosis, | think the men studying this condition from 
a pathological viewpoint have made much of the bone pathology. They 


should also study the organ of Corti in otosclerosis. I know when I try 
sis it is on the living, | do not care to 


make it after the patient is dead. It doesn’t interest me any more I 


want to know what is happening and what I can do for him when he 1s 








OBSERVATIONS ON 
CHRONIC INFLAMMATORY LESIONS OF 
THE TRUE VOCAL CORDS 


GABRIEL TUCKER, M.D 


PHILADELPHIA 


THE TRUE vocal cords play a most important part in the phonatory, 
expectorative, respiratory and protective functions of the larynx 
During these activities the trauma incident to almost constant 
use of the cords is probably a factor in the development of path 
ologic processes in these structures of the larynx. Chronic non 


specific inflammatory lesions of the larynx, as well as neoplasn 


t 


benign and malignant, occur most frequently on the true cords 





, 


Where a localized lesion exists on the vocal cords add 
tional muscular effort is required in attempts at phonation. The 
lesion itself becomes the site of a local irritation and has a 
tendency in most cases to increase in size. Where contact of 
the lesion with the other cord is made we see evidence of local 
ized irritation on the opposite cord and frequently the develop 
ment of a lesion. Vocal nodules originate usually as a lesion 
on one cord, Later, at the peint of contact on the opposite cord, 
a nodule will develop. Contact ulcer occurs as a bilateral lesion, 
possibly in the same manner. <As the lesion increases in size, 
greater difficulty is experienced in phonation and increased mus 
cular efiort is demanded by attempts at clear phonation. This 
results in a vicious cycle, the overacting musculature producing 
greater irritation and progressive increase in size of the lesion, 
and the larger mass demands more muscular action and produces 
increased irritation to the point where aphonia and dyspnea 
may develop. 

In the treatment of localized chronic inflammatory lesions 
of the true vocal cords it is necessary to break this vicious cycle 
The first requirement is to restore the normal contour of the 
cord by removal of the tumor formation without injury to the 


cord itself. The second requirement is vocal rest. The over 


acting musculature still remains after removal of the tumor 
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and a period of vocal rest should be enforced until the surface 
of the cord 1s healed. When the cord is healed, reeducation in 
the proper method of voice production 1s necessary 

Where the lesion is early, absolute vocal rest without sur 
gical removal of the lesion may effect a cure: but where a definite 


} 


umor formation has occurred this is usually not sufficient. Much 


time will be saved by scalping off the excess tissue and restoring 
he normal contour of the cord betore the rest period is carried 
ou n cases where a diagnosis is in question, the removal ot 





Issue affords the Opportunity. to1 orrect diagnosis by histologic 
‘ oft ? ‘ ~— 
( itic pre ced by the | lized tumor mass 
possibl e of the fact ilso in the pro 
he change from a benign to a malgnant tumor 


OCCURRENCE OF BENIGN INFLAMMATORY LESIONS 
In the five vear period from July 1930 to July 1935 there 
have come under n observation at the Bronchoscopic Clinics 
rsity of Pennsylvania at the University Hospital and 


(sraduate Hospital, 145 cases of chronic inflammatory lesions 
CoV cords classifi llows 
Vio nodules 53 cases 
Col t ulcer 9 cases 
| in iwor\ mo 3 Cases 
Polyvpoid and redundant masses, involving 
e cords and ventricle ( prolapse ) 23 cases 
| ) Wgt1€ i 14 cases 
Leukoplakia i 9 cases 
Potal Chronic Inflammatory Lesions of Larvnx..145 cases 


I: tiol Phe greatest factor in the development of chronic 


1 
‘ 


inflammatory lesions of the vocal cord is probably overuse and 
improper use of the voice I-xcessive smoking, alcoholism, irri- 
tating vapors, constant inhalation of dust or irritating vapors, 
frequently talking against noise in a dusty place, all contribute 
to the deve lopment of these lesions. Probably the best example 
of the result of overuse of the voice is seen in the huckster. 
Intense voice strain from cheering at a ball game frequently 
produces a slight submucous hemorrhage on the cord which 


finally becomes a localized tumor mass as the blood clot organizes 


and healing takes place. 
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Location of Lesion— Chronic inflammatory lesions may 
occur at any location on the true cords. Vocal nodules occur 
at the nodal point at the junction of the anterior and middle 
third of the cord. Inflammatory thickenings occur most fre- 
quently on the upper surface and middle portion of the mem- 
branous cord. Where redundancy occurs it 1s usually seen as 
a flapping mass over the top surface of the cord projecting toward 
the median line. Keratoses may appear on any portion of the 
cord. Pachydermia laryngis occurs in the interior of the larynx, 
the greatest thickening being in the posterior portion of the 
larynx involving the posterior ends of the cords. The older 
descriptions of pachydermia include contact ulcer. Contact ulcer 
has been so clearly differentiated as a separate clinical entity 
by Dr. Chevalier Jackson that confusion no longer exists. 


The term contact ulcer correctly emphasizes the chief 
etiologic factor, contact trauma. I have noted in one case the 
development of contact ulcer. A pedunculated mass had been 
removed from the anterior portion of the cord. This mass had 
been propping the cords apart and from etforts at voice production 
the patient had developed an overacting musculature in the 
larynx. When the mass was removed the vocal processes were 
brought together with such force that ulceration occurred on 
both sides where the vocal processes came in contact. Absolute 
vocal rest and reeducation in the correct method of voice pro 
duction produced complete healing of the ulceration in this case. 


Symptoms — The symptoms of chronic inflammatory lesions 
of the vocal cords do not differ from the symptoms of lesions of 
neoplastic origin. The first symptom is impairment of voice 
with vocal fatigue. Hoarseness may at first be intermittent, 
later becomes constant and, finally, with the advancement of the 
lesion, the patient may become completely aphonic. Local dis- 
comfort in the larynx may be felt. This is due probably to the 
increased muscular effort necessary for voice production rather 
than to the presence of the lesion itself. 


Diagnosis —\In any form of laryngeal disease a_ routine 
diagnostic procedure including careful history, general exam- 
ination of the patient, x-ray examination of the neck, chest and 
swallowing function, and serologic examination should be fol- 
lowed. The object of these routine studies is to exclude or 
demonstrate any general or local extra-laryngeal disease that 
might have a definite relationship to the local lesion in the larynx. 
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Careful mirror examination and study will aid in determining 
the character and location of the lesion. This may be supple- 
mented by direct examination if this is indicated. The final 
differential diagnosis is made by the histologic examination of 
the tissue. This can readily be carried out in many cases because 
it 1S necessary to restore the normal contour of the cord as 
the first step in treatment and the examination of the removed 


tissue will serve to establish a definite diagnosis. 


Treatment \bsolute vocal rest, using a pencil and paper 
for all communication may be tried in every case. It 1s of spe 


cial benefit where there is a generalized inflammatory reaction in 


the larynx Phe use of alcohol and tobacco should be stopped 
Local application should be by inhalation and the dropping of 
bland medication into the larynx. Caustic applications, especially 


nitrate of silver, should not be used 


Surgical Treatment Where the lesion is localized and ab 
normal masses of tissue are present on the true cords scalping 
off these abnormal masses of tissue by means of direct laryngos- 
copy in order to restore the normal contour of the cord should be 
considered. A word of caution is necessary in giving this advice. 
(great care must be taken in removal of tissue that the true cord 
is not injured. A very careful technic is required. If the deeper 
structures of the cord are injured, scar formation will result and 


] 


ermanent impairment of the function of the cord will result. 


Vethods of Removal — My own preference is for the use 
of the anterior commissure laryngoscope and cupped forceps 
of Jackson. The individual operator, of course, should use the 
method by which he will obtain the greatest method of operative 
skill. A very gentle touch is required. The rule should be not 
to remove too much tissue. At another sitting further tissue 
can be removed if need be, but if too much is removed it cannot 
be replaced. A roughened elevated surface remaining after tis- 
sue removal will flatten out as the denuded cord heals and the 
normal contour of the cord will be restored in most cases. If 
small tags of tissue remain subsequent to removal of tissue after 
healing has occurred, they may be scalped off in the same manner 
as the first removal. Absolute vocal rest should be maintained 
until the cord is completely healed. Reeducation of the laryngeal 
musculature for proper tone production should then begin. The 


following cases with illustration are submitted. 
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Cask 1. Vocal Nodules Patient, male, 560 vears of age, 
engineer, referred by Dr. Karl M. Houset He complained of 
early vocal fatigue and hoarseness in the afternoon. Hloarseness 
became constant as the condition progressed Discomfort im 
the region of the larvnx was noted after prolonged use of the 
voice. Routine examinations were negative Mirror examina 


tion revealed well developed nodules with local Intlammat 


reaction on both cords. rig LA 
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Treatment — The tumor masses were scalped off under direct 
laryngoscopy. When Dr. Ek. A. Case examined the tissue he 


1 
} 


reported, “Tissue shows marked thickening of the squamous 
epithelium with edema, hemorrhage and cellular infiltration of 
the deeper tissue. No evidence of malignancy.” Absolute vocal 
rest was enforced until the cords were completely healed. Thi 
patient was then instructed in the proper method of tone produc 
tion. He cooperated well and at the end of a vear examination 
showed the larynx to be normal (Fig. 1B), the patient having 


a clear voice. 











CASE 2 Gi j Inflammatory Tumor of Cord Patient 
male. 42 vears o ea eologis eferre Dr. William 
Wood, Philadelphia He complained « hoarseness Ve 
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tumor mass. On attempted phonation the redundant tissue lay 
on top of both cords, acting as a damper (Fig. 2A). The appear 
ance was strongly suggestive of neoplasm, although no detinite 
infiltration of the cords could be seen. It was decided to scalp 
off the redundant tissue by direct laryngoscopy. Removed tissue 


was reported by Dr. Case. “The tumor consists of loose edematous 
tissue covered with squamous epithelium. It 1s not malignant 


\bsolute silence was enforced, smoking was gradually stopped, 


alcoholics were discontinued. A small mass of granulation tissue 
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formed on the cord at the site at which the tumor was removed. 
The cord was not infiltrated (Fig. 2B). The tissue was again 
removed and reported as inflammatory. The patient then re 
turned to his home in England where he was kept under observa 
tion by Mr. Lionel Colledge. Reeducation in the proper method 
of voice production was given. He returned at the end of a 
year and examination with a mirror showed the previously 
affected cord to be perfectly smooth with no scar formation. 
It was slightly redder, however, than the uninvolved cord. His 
voice was good. At this time Dr. William Wood tound evidence 
of tonsillar infection and removed the tonsils. After the tonsil 
lectomy the excessive redness in the cord disappeared. The patient 
returned to England where he is being kept under observation 
by Mr. Lionel Colledge. 


Comment The direct laryngoscopic removal of abnormal 
tissue from the vocal cord in this patient established a diagnosis 
of benign lesion and at the same time restored the normal con 
tour of the cord. Whether or not further lesion will develop 
it 1s impossible to predict. It is not possible to do more than to 
restore a larynx to normal. The cooperation of the patient will 
have a great deal to do with the final result. Proper follow-up 


observation, however, will be continued. 


Case 3. Redundant Inflammatory Tissue (Beginning Ever 
sion of the Ventricle’) — The patient, a male, 44 years of age, 
a private secretary, was referred by Dr. George B. Wood. On 
admission he complained of loss of voice, pain and soreness in 
the region of the larynx, strangling non-productive cough occur- 
ring at night when the patient felt that he was threatened with 
asphyxiation. The first symptom noted by the patient was hoarse- 
ness, which began with and continued after an attack of acute 
laryngitis two years previously. Mirror examination at the time 
of onset of his condition was reported to have shown edema of 
both vocal cords. Hoarseness from this time on had been per 
sistent. The patient had developed frequent colds and on these 
occasions had become completely aphonic. Routine studies were 
negative. Mirror examination on admission showed thickening 
and irregularity of the left cord and a mass projecting apparently 
from the left ventricle. The redundancy was so great that the 


projecting mass came between the margins of the cord on at 


tempted phonation, producing complete loss of voice. 
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Treatment — The redundant mass was scalped from the left 
side of the larynx. Care was taken not to injure the deeper 
structures of the cord. The right cord was not treated, although 
there was some tissue redundancy of the mucous membrane on its 
upper surface. The patient was placed on absolute silence and 
kept under observation. The denuded area of the cord healed 
satisfactorily, but there remained, however, slight irregularity 
of the anterior end of the left cord where removal of the redun- 
dant tissues had not been attempted. Subsequent removals were 
made at bi-weekly intervals. The tissue submitted for examina- 
tion was reported by Dr. Case as, “Loose edematous fibrous 
growth covered with mucous membrane It is benign.” The 
right cord remained slightly thickened. The patient was allowed 
to use his voice and was so much improved that it was thought 
advisable to postpone any operative removal of tissue from the 
right cord for at least six months. At the termination of this 
period he had developed an excellent voice, cough was entirely 
relieved and the redundancy of the right cord had receded greatly, 
although there had been no operative work on this cord. The 
patient is still under observation by Dr. George B. Wood, with 


whom he was seen in consultation. 


Comment Iirect laryvngoscopic scalping off of the redun- 
dant tissue in this larynx relieved the patient’s symptoms, 
although only the left side was operated upon. The right side 
improved because the irritation of the redundant mass of tissue 
from the left side had been removed. It 1s pre bable that further 


tissue from the right side will require removal. 


Case 4+. Contact Ulcer — The patient, a man 48 vears of 
age, automobile accessory salesman referred by Dr. John R. 
Mench. ©n admission the patient complained of hoarseness 
of four months’ duration. There was a feeling of a lump in 
his throat and a slight pain on swallowing. The hoarseness and 
pain had become so severe that the patient was forced to dis- 
continue his work. He was a heavy smoker and a moderate 
user of alcohol. Routine studies were negative. Mirror exam- 
ination showed the typical appearance as described by Dr. Chev- 
alier Jackson as contact ulcer. The thickened tissue over the 
vocal processes ot both arytenoids Was scalped oft by direct 


laryngoscopy. Histologic examination by Dr. Case, “Squamous 


mucous membrane, greatly thickened, submucous tissues are the 











398 GABRIEL TUCKER 


seat of chronic inflammation. No evidence of mahgnancy.” The 
patient was placed on absolute vocal rest until the denuded areas 
had healed satisfactorily \fter vocal training, he developed 
proper control of his larynx and was allowed to go back to 
moderate use of his voice. His larynx returned to normal. At 
the present time, two vears after treatment, his voice 1s normal 


and he has no pain or vocal fatigue. 
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1 Mirror appearance showing thickened epitl 
entirely surrounding the glottis and fixing the vocal cords to such an extent 
that the patient was aphoni Tissue removed reported as leukoplaki 

B After repeated scalping off of the abnormal tissue patient's voi 
returned after two months’ treatment and mirror examination of the laryns 
shows the cords to be practically clear except for a small area or } ] 
cord The voice is clear and there ts certainly no evidet that tl 
precancerous after three years’ observation 

Cask 5. Acratoses, Leukoplakia Laryngis Phe patient, 


male, 55 vears of age, a laborer, was referred by Dr. Thomas 
Furlong, Bryn Mawr, Pa. On admission the patient stated that 
he had been hoarse for one year, following a cold. At the time 
of the examination he was completely aphonic. He was an 
occasional light smoker, used no alcohol. Routine examinations 
were negative. Mirror examination showed both cords to be 
entirely covered with a thick whitish tissue formation which 
extended subglottic anteriorly and posteriorly beneath the vocal 
cords and the vocal processes of the arvtenoids ( Fig. 3A). The 
motility of the cords was so greatly impaired that their margins 


would not approximate. The vibration of the cords was pre- 


vented by the thick crust-like formation over the entire upper 
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ind inner surtace of the cords. The neck showed no adenopathy 
“a a 

Phe provisional diagnosis of leukoplakia was mad Phe lesion 
is so extensive that if it had been considered pre-cancerous 


only logical treatment would have been larvngectom\ 


Treatment Direct larvngoscopy was done and the thick 
re tissue Ss removed as a crust formation, leaving a raw 
bleeding Surrace. at three sittings Phe local application ot 


incture of benzoin was made over the denuded areas, afte 


each removal During the past three vears that the patient has 


been under observation there have been shght recurrences and 


shght removals of small areas of exudate with but verv little 
crusting. At the present time his larvnx shows a small whitish 
area, thickened, elevated tissue on the internal surfaces and 
interior end of the left cord (Fig. 3B The patient has a good 
VOICE \ll removed tissue had been examined very carefully by 


Dr. Case and reported, “Marked thickening of the epithelium 
covering the cord. There is no evidence of cancet Diagnosis: 
| eukoplakia of a marked degree.” 


1 


Comment In this case the removal of a thick crust-like 
formation of exudate and thickened epithelium restored the con 
tour of the cords allowing them to approximate and after the 


healed the patient developed a good voice. 


surtaces had 
ere is very little evidence of leukoplakia at the present time 
certainly no evidence that the condition is undergoing ma 


enant change after three vears’ observation 


CONCLUSIONS 


1. Tumor masses due to chronic inflammatory disease on 
he true vocal cords that do not disappear promptly under abso 
lute vocal rest should be removed surgically by scalping off the 


larities in order to restore the normal contour of the cord 


wWreoy 
ev 


2. Superticial scalping off of tissue masses will leave a smooth 
surface which will be covered by normal mucous membrane 
when the lesion heals. Restoration of the normal contour of 
the cord will stop the vicious evcle produced by the presence and 
progressive enlargement of the tumor mass on the cord. Proper 
voice training will restore the voice and larynx to normal in 
many cases. 


3. Attempted removal by cauterization, either thermal or 


chemical, of a tumor mass formation on the true vocal cord is 
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likely to produce sloughing with scar formation and permanent 
impairment of cord function. 

4. Direct laryngoscopic removal with cupped forceps of 
the abnormal tissue is an accurate and safe method, in trained 
hands, of surgical removal of abnormal tissue masses on the true 
cords. The histologic examination of the removed tissue pro 
vides a definite basis for correct diagnosis of the character of 


the lesion. 


DISCUSSION 
Dr. Etten J. Parterson, Pittsburgh: Dr. Tucker has covered the 
subject so thoroughly in his presentation that there is little to add by way 
of discussion, except to emphasize his remarks upon one or two points 


| would take exception to his remarks about the protective function 
} 


of true vocal cords, as it seems to me the ventricular bands play a more 
important part in this function 

Almost every patient with disease of the larynx, whether due to in 
flammation or growth of the vocal cords, dates his trouble trom a col 
which never cleared up, as hoarseness is the most constant symptom 

It is important to examine thoroughly the nasal accessory § sinuses, 
teeth and tonsils, because infection plays an important part in the etiology 
of many chronic inflammatory lesions of the vocal cords \ general 
physical examination is also important as we sometimes encounter chroni 
inflammatory lesions of the cords as local manifestations of a general 


condition 


In considering the etiology of chronic inflammatory lesions of the 
cords, it is of interest to note the findings of Negus (Negus, V. | VJ 
anism of Larynx, The C. V. Mosby Co., St. Louis, 1929, p. 539) in con 


nection with his studies of the mechanism of phonation. He observed that 
“The cords move to the greatest extent at a poimt midway betwe 
the tip of the vocal process and the anterior extremity, while the arvte 


noid cartilages are motionless 


“With reference to the observation that the midway point of the 
membranous vocal cord is the point of maximum movement, there is an 
interesting corollary in the production of singer’s nodules. These forma 
tions commence as submucous hemorrhages on the vocal cord of singers 
or speakers, usually those of the female sex 

“The nodes always occur at this exact spot, which is the point 
maximum velocity. The force of impact of one cord against the other ts 


therefore, greatest here and it is easy to see that in powertt 
a small submucous hemorrhage can be produced 


“Once a small area is raised above the surface it will receive additional 


injury at each vibration of the cords because of their impact with maxi 


mum force at this point; a vicious circle is thus produced, often with a 


large node as the result.” 
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Those of you who saw the film on the larynx by Dr. Joel Pressman 


can appreciate Ir. Negus’s findings, and the force with which the cords 
approximate in phonation 

In disease of the larynx, as in any other branch of medicine, though 

} | think especially in diseases of the larynx, diagnosis is the question of 

paramount importance. Early diagnosis is important in any patient exhibit- 

ing hoarseness which does not clear up promptly or in a patient with 


recurring attacks of hoarseness 


Chevalier Jackson has taught us for years that anything which inter 
feres with approximation, vibration or tension of the vocal cords will 
cause hoarseness \lso that every case of chronic hoarseness is a 
potential case of malignant disease and a diagnosis of chronic laryngitis 
should never be made until every other cause of hoarseness has been 


ruled out by elimination 


ect examination of the larynx for diagnosis of lesions of the vocal 
Nlowed by direct laryngoscopy in all patients where it 
is dithcult to obtain a satisfactory exposure of the glottis 


The larynx of any patient, even a new-born babe, can be examined 
' 


y direct laryngoscopy By direct laryngoscopy all parts of the larynx 


can be inspected the anterior commissure, cords, ventricles, post-com 


However, operative procedures upon the cords by direct laryngoscopy 


must be performed with extreme precision, otherwise the larynx may be 


rreparably damaged In the removal of a specimen for histological 

study to confirm diagnosis in these cases, the tissue must be removed 
m the exact area involved; otherwise the pathologist may be confused 
his diagnosis between benign and malignant tissue 


In the removal of chronic intlammatory lesions of the true cords 
lirect laryngoscopy, as in cases reported by Dr. Tucker, extreme cau- 


tlon must be taken to leave the cords intact, as any injury to them will 


lamage their function permanently. Following removal of these lesions, 
the patients should be kept under observation for at least a year 

! think Dr. Tucker is to be congratulated on his presentation 

Idk. M. FF. Arpuckzie, St. Louis: Dr. Tucker’s paper is very important 
ecause of the rather frequent occurrence of lesions such as he has de- 


scribed and the necessity for differentiating between these and malignant 


isease of the larynx. This often requires microscopic study 


In addition to the deleterious effects of alcohol, tobacco, dust, chem 
ils, and improper use of the voice, it must be remembered that in the 
resence of chronic suppurative disease of the upper or lower respiratory 

tract, the larynx is constantly exposed to infectious material. Further- 
more, certain types of kidney disease and heart disease occasionally are 
accompanied by changes in the larynx. Of course, syphilis and tuberculosis 
must be kept in mind; and, at times, most careful study is required in 


der to make a decision regarding the presence or absence of one or both 


these Hence the plea for careful medical study, as has beet empha- 


sized by Dr. Tucker and Dr. Patterson 
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\ COMBINATION LOUPE AND HEAD MIRROR 


CoNRkAD BERENS, M.D 


NEW YORK 


Because it has been found troublesome to remove the loupe 
attached to my spectacles in order to use a head mirror a com- 
bat it 1 loupr in 1 hye ic 1 () ( | G : ) was devised 





The deseription of the loupe attached to the spectacle frame, 


both with and without a lig 


ght, was previously published.' The 
addition of the concave head mirror, 55 mm. in diameter with an 
aperture 6 mm. in diameter, seems to be practical not only for 
physicians treating diseases of the ear, nose and throat, but it is 
useful also for the ophthalmologist who wishes to free both hands 
when examining and treating his patients. A sliding bar with 
an aperture and four cells to hold lenses adds to the value of the 
mirror for the presbyopic surgeon. The preferred lenses are + 1.00, 

2.00, + 3.00, and +4.00. 

Made by the FE. B. Meyrowitz Company, New York, N. Y 


1. Berens, C., and Losey, R. R.: A New Arrangement of the Beebe Loupe, 


x 
Tr. Sect. Ophth., A.M.A., 1928, p. 417 








A SIX-METER RECORDING STEREOSCOPE 


CONRAD BERENS, M.D. 


NEW YORK 


THE IMPORTANCE of the time factor in the study of stereopsis 
was the principal reason for devising a six-meter recording 
stereoscope. 

This stereoscope (Fig. 1) automatically controls the time 
factor, as the speed of movement of one milk vlass plate can be 


changed by moving lever FE. and the rapidity with which the tests 





FIG. 1 (Berens) A six-meter recording stereoscope which automatically controls 
the time factor. ad, push button. 3B, six meter cord. C and C’, milk-glass plates as 
test objects. DU, continuous roll of paper for recording judgments. E, lever for res 
ulating speed of carrier (C). F, lever for adjusting the length of the rest period 


G, metal screen with slit through which milk-glass plates are viewed. 
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are made by adjusting lever FF. A push button (A) attached 
to a six-meter cord (—B) permits the instrument to be used at 
any desired distance. Milk-glass plates (C) are used instead 
of rods. 

Records are made with a continuous roll of paper (D). The 
record of a subject who had excellent stereoscopic ability may 
be seen by referring to figure 2. The single horizontal line 


indicates the position of the stationary test object and shows the 
accuracy with which the subject made his judgments. This 
stationary rod may be moved and locked in a new position so 


that accuracy may be checked 














A STRABISMOMETER 


J. L. Bresster, M.D. 


CHICAGO 


SomE oF the advantages of this strabismometer are the following: 


1. The instrument slides up and down in a tubular stand 
It can be firmly fixed at anv desired height to accommodate vary 
ing heights of patients. 

2. It cannot sway from side to side, nor up and down 
centered and fixed, it remains so. The evepiece, which is 33 em. 
from the center of the arc, is so marked that accurate centration 
of the cornea is neither difficult nor a matter of guesswork. 

3. The are consists of a steel bar, about 1 em. in width, over 
which the patient can readily fix the distant light, and over which 
the examiner can readily see the retlex of his ophthalmoscopic 
light on the patient’s cornea. 

4. The are revolves about a swivel joint and can be placed 
in any meridian. This facilitates the measuring of angles in 
any position. It also makes possible the measuring of the limits 
of motility of each eve in any meridian. 

5. The arc is calibrated in single degrees. 

6. For the near fixation point there is a movable target, 
which can be placed in position when needed. 

7. The time consumed in measuring an angle with this in 
strument, both for distance and near, averages from one and 
one-half to two minutes. In very young children it is just as 
useful as in older children. 

8. This instrument can be so built that it may be used as an 


ordinary perimeter when the evepiece is removed. 


I am indebted to Mr. Freeman of the American ()ptical 
Company in Chicago for his help in making possible the building 


of this instrument. 
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AN ILLUMINATING DEVICE TO BE USED AS AN 
ATTACHMENT TO THE BINOCULAR CORNEAL 
MICROSCOPE FOR GONIOSCOPY AND 
GONTOPHOTOGRAPHY 


RAMON Castrovityo, M.D. 
NEW YORK 
THe opject of this presentation is to demonstrate an illumiiat 


device that can be attached to any standard corneal microscope 


which, thus equipped, may be used for gonioscopy and gomw 


photography. With the aid of the contact glass for fundus 
examination, and the corneal microscope equipped with the iwlum 
inating device, observations of the fundus can be made with 


high magnifications 


The instrument (Fig. 1) consists of a 3.5 V. 3.8) Amps 
straight filament lamp of special design, adjustably mount 
a vertical lamp housing ( Fig. l-a). Below the lamp are mounted 
a totally reflecting prism of 87° deviation and a condenser of 
2.5 cm. focal length (Fig. 1l-b). The vertical adjustment of 


the filament near the focal plane of the condenser permits the 
use of a collimated, diverging, or converging beam, as desire 
of narrow cross-section and high intensity. Phe iluminatin 
system, as a unit, is mounted on a tilting hinge for adjustment 
(Fig. l-c) at various angles to the axis of the microscope, to 
avoid reflexes. Back of the hinge joint, a vertical adjustment by a 
quick-acting screw (Fig. l-d) permits a rapid leveling of th 


entire accessory. 


This device attaches directly to the mounting of the binocular 
corneal microscope by means of a clamp screw (Fig. l-e, and 
Fig. 2). Located between the objective mounts, it provides 
central illumination close to the object, with provision made on 
the mounting to avoid direct reflex into the objectives of the 
microscope. The axis of illumination in relation to the axis of 
the objectives may vary vertically between 3° and 18 
* Castroviejo, Ramon: Gontophotography, American Journal of Ophthal- 

mology, Vol. 18, No. 6, (June) 1935 
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GONTOSCOPY AND GONTOPHOTOGRAPITY IN TELUMAN EYI 


Phe patient is placed in the recumbent position and the 


‘ 1 7 ] 
CVE inesthetized with several instillations of holocaine IVvaro 
, | ’ a Pee 1 
chloride, 1% solution Phe conjunctival sac is. tfreel) vated 
t 
th normal saline solution te ish out mucus and othe oreign 
7 
| RS < } es \ nlerpose ct CCl r CO] ict gv ss tld} 11 
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cornea. mav disturb the observation [he Zeiss Koeppe contact 
‘ — , , , ‘ , i 
lass with tull hemisphere tor iricdsy invile, also called ( ClaASS 
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( ( | ] i {) il 4 il IN St¢ 
, 





N. Y¥., is placed in position with the margins of the evelids sur 
rounding the glass and lying in the groove around its border. 
Phe glass is thus held by the evelids and pressed tightly against 
the eveball. Normal saline is then injected to fill the space left 
between the concave surface of the contact glass and the cornea. 
For this maneuver, a small canula attached to a rubber bulb, 
similar to that which is used for the irrigation of the anterior 
chambet of the eve, may be emploved The external surface ot 


1 glass is then washed with distilled water and carefully dried 
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with a piece of gauze. If the saline solution comes in contact 
with the external surface of the glass, the rapid evaporation o 
the thuid leaves a coating of salt deposit which greatly disturbs 


the view. 


The observation ot the angle Is made with the micros Hope, 
equipped with the idluminating device, as indicated in "ae 
Different magnifications can be obtamed by using ditterent 


jectives, but best results will be obtained with the objectives 


low power, which, having more depth of focus, permut the simul 


taneous observation of different planes Phe stereoscopic vir 
of the angle of the anterior chamber obtained with the binocul 
microscope, used as described, provides greater case in the 
interpretation of histological and pathological details whicl 
be puzzling when monocular observations are emplove 
demonstration purposes the binocular microscope may 
bv two observers simultaneously, each one looking through a 
different ocular In this fashion the instructor points out the 
interesting details to be observed by the second perso S 
it becomes most useful for teaching 

lf a photograph of the angle ts desired, one of the vx S 
1s replaced by a minature Camera ( lig } ‘ equipped with 
lateral view tinder. The observation of the angle is made throug! 


the lateral view tinder. When the desired tield of the angle has 
been brought into focus, the prism action which deviates the image 
towards the lateral view finder is automatically interrupted by 
making exposure with a special cable release Photographs 


may be taken with exposure of lin of 


al second ( ie 5 


For photographic purposes the microscope with the acces 
sories should be mounted upon a heavy compound base tor the 
binocular microscope, which permits a free and fully controlled 
movement of the camera in every desired direction tor adjust 


ment and focusing without being subject to vibrations 


EXAMINATION OF THE FUNDUS 


For this purpose the most recent Zeiss model of contact 
glass for fundus examination is required. This contact glass 
has a flat anterior surface of 15 mm. diameter, the previous 
model having a 9 mm. flat surface. The new model makes 1t 
easier for the pupil to lie beneath the examining area of the 


glass, when it is placed in position. The pupil should be widely 





PRESENTATION OF INSTRUMENTS 12 











422 PRESENTATION OF INSTRUMENTS 


dilated, the contact glass placed in position and the space between 
the eve and the glass filled with normal saline solution. The 
observation is now made in the same way as when the anterior 
segment of the eve is examined with the binocular microscope 
and the slit-lamp. The patient sitting down, the head kept steady 
in the head and chin rest, and the fundus is observed with thi 
binocular microscope equipped with the illuminating device. It 


heavy stand, 


is convenient to have the microscope mounted on a 
equipped with a cross slide adjustable movement, to facilitate 
focusing 


1 
} 
1 


Verv clear observations of the fundus can 
way with magnifications ranging from 15 to 60 diameters, ce 
pending on the objectives used The author has been abl 
obtain photographs of the tundus, using the equipment described 


above, but for this it is necessary to have a maximum dilatation 


t 


of the pupil and a very cooperative patient However, photog 
raphy of the fundus with standard cameras and methods whiel 
do not necessitate the use of contact vlass Ss Is more practical 
I wish to express my appreciation to Mr. Vietor M. lk. Koch 
ot Carl Zeiss, Ine New York Agents for Carl Zeiss, Jena 


for his cooperation in making the instrument here presented 
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A NEW METHOD FOR DETERMINING THE 
BLURREDNESS OF THE RETINAL IMAGE 


IS 
{ (os CCU ie f od I determining he blu ¢ 1 
ss ( i iv ¢ . calculate thie dist hy 1iOn ot light 
ag 1 | t source of light in accordance with the 
. omatic al sph cal abs itor ind diffraction, and 
s is det ned t S of light in any stimulus 
let 
) il¢ 
s ‘ ; ' : — 
| mm method is Leaous, owever., and does not take mto 
e tine rapid oscillations of the eve which, in effect, 
ea ( SO) ct t blu ny We have advised, there 
her method which 1s su rye ind CIVeS an overall measure 
} n | iW | and vg ‘ re neasul 
P 1 ] a ] a 1 - 7 
al degree o Nurring produced trom the various sources 
e method rests upon the assumption that the distribution of 
ross the image of an indetinitely narrow bar follows the 
{ 1 ? 
S ( ition 


is the intensity of the Imave ata distance \ trom the 
eal he equation is here written so that o 1s the standard 
leviation of the mean square deviation from the mean of. the 
listribution, and so that the area under the curve between plus 
ind minus infinity is equal to unity. How much the actual dis 


of light in the image departs trom this equation is not 


known, but any distribution which approximates this form will 
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INTENSITY OF ILLUMINATION AT 
CENTER OF RETINAL IMAGE (PHOTONS) 
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cording to the Gaussian equation with o equal to 44” of visual angle The o 
assumes that the light 1s distributed uniformly across a strip 110” wide 





assumption that the light in the image of an infinitely narrow bar is distributed 
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(Fry and Cobb Gaussian and uniform distributions of light in the retinal 


tely narrow mat Since the total amount of light is the same for 
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vield essentially the same results. When this assumption is made 
the problem of measuring the blur consists simply in measuring 
the value of o. 


For the sake of clearness, we shall not start with empirical 
data and calculate backward to obtain o, but we shall assume 
that o is equal to 44" of visual angle and show that this value 
checks with experimental facts. Our method for determiming o@ 
is based upon the fact that the threshold of visibility of a narrow 
bar depends upon the width as well as the brightness of the stim 
ulus. We have assumed that this relation depends, in turn, upon 
the fact that the threshold of visibility is determined by a certain 
minimum intensity at the center or maximum of the retinal 
image, and that the effect of reducing the width of the bar 1s 
to lower the intensity at the center (owing to the blur), and that 
the change in brightness necessary to bring the bar back to 
threshold merely compensates the loss in intensity so incurred 


by reducing the width 


The change in intensity at the center of the retinal image 
with change in the width of the bar is determined by the blurred 
ness of the image. If it is assumed that the light in the retinal 


1 


image of an infinitely narrow bar is distributed according to the 


Gaussian equation with o equal to 44", it is possible to calculate 
the distribution for wider bars and to show how th: Ith of 
the bar affects the intensity at the center of the mace Distr 
butions for various widths of bar are shown in Fig. 1 nd the 


unbroken curve in Fig. 2 shows the relation between the width 
of a bar and the intensity of illumination at the center of the 
retinal image. The intensity increases as the width increases at 
first nearly proportionately, then more slowly, and bevond 24 
hgible. The intensity of retinal 


iumination for any bar wider than this is equal to 1 photon pet 


further increase in intensity 1s neg 


~ 


sq. mm. of pupillary area and per c. per sq. m. of the external 


surface. This, as a matter of fact, is the definition of a photon 
A pupil 2.33 mm. in diameter, which we have used in our experi 
ments, gives 46.5 photons per c. per sq. ft 

If one assumes that at the threshold, the intensity of the 
center of the retinal image remains constant regardless of Ith 
and if one knows the threshold stimulus brightness for a bar 


of any given width, he should be able to calculate the threshold 


3. The calculation of these various distributions was actually 1 ‘ th 
the help of the table ot integrated values of equat 1 1) the 
various values of XN, in H. FE. Garrett, Statistics m / 


chology, p. 91, New York, 1926. Similar tables are to be found elsewl 
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itness for a bar of anv other width from the data in Fig. 2, 


rig 
because the threshold brightness for any width is equal to the 
threshold intensity at the center of the retinal image divided by 
the number of photons per unit brightness which the width in 
question is capable of producing 

We have in this wav calculated the theoretical values for 
he brightness difference threshold of a bar, 000° long, upon a 


htly darker tield which was nded a visual 
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The derivation of this formula is as follows: In Fig. 2 it can 
be seen that tor narrow bars, the intensity at the center of the 
image is proportional to the width of the bar. [f the distribution 
of light in the retinal image of an infinitely narrow bar were 
uniform instead of bell-shaped, as shown in Fig. 4, the propor 
tionality between intensity and width would continue to hold until 
the width of the bar reached the width of the rectangle in Fig. 4, 
but after this the intensity would remain the same Chis mani 
mum intensity must be the same tor the rectangle as for th 


Gaussian distribution when the area of the rectangle is equal to 





that under the curve. This is true when 
sWo a 
, ss - 
[3 V 7 oor We 2.50066 
o 2 
lt the relation between width and retinal dlumination in Fig. 2 
is proportional, as indicated by the oblique dotted line, th 


relation between width and brightness in Fig. 3 must be reciprocal 
as indicated by the dotted hyperbola. Wo in this’ tigure ts 
determined by the point where the hyperbola reaches the level 
of the horizontal limb of the curve. According to the hyperbolic 


relation 
| + | Wo Bo= We Bo 


but Bo Bi. and We = 2.5066, and when these values are sub 


stituted in Formula 4, Formula 2 1s obtaine: 


Summary \ method has been described for determining 
the degree of blurredness of the retinal image which is base 


t 


upon the assumptions (1) that the light in the retinal image ot 





an infinitely narrow bar is distributed according to the Gaussian 
equation, and (2) that the dependence of the threshold of vis 
ibility of a narrow bar upon its width is an outcome of the fact 
that the retinal image is blurred and that changing the width of 
the bar changes the intensity at the center of the retinal image 
and (3) that the threshold of visibility is determined by a certain 
minimum intensity at the center of the retinal image. These 
assumptions are validated by experimental facts. 

An extension of this type of work to the discrimination 
of two parallel bars has been completed and is at present in 


publication. 


5. Fry, G. A., and Cobb, P. W.:) The Visual Discrimination of Two Par 
allel Bright Bars ina Dark Field, (now in press) 





SCIENTIFIC AND PRACTICAL CONSIDER 


RATIONS 


INVOLVED IN THE NEAR VISION TEST WITH 


NV OF A PRACTICAL AND 
NEFORMATIVE NEAR VISION CHART 
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i ive a es ( ers 1 st S O “ 
hy It Is () 1D Scent ( VIS l ( lette 
f ( cs 4 y point Oo 2a 4 (120) point 
lace n 1857 p shed in Vienna an extended series, arbitra 
( om 1 to 20, and ranging tr 0.5 mn 3 pom 
QM 5 my 110 pou Ihe Vp S eve stal ] er and 
1 1] 
\ iS eat Ss Slt ( 1S1cle Lt oie Wervel \ ( S17 
: 
. nal « aracte ‘ Tine Its used 
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\ STC LIC S Suyvestiol LSOL Cul ry ¢ iTts i\ S111C¢ 
structed in which the height of the small lower cas 
, , er es 

subtends a tive minute visual angle at stated distances of 
aay, Uo Mm... et 1 he abbreviation of meter, there has 
wen unfortunately substituted in many cards the lette D of 


the Snellen formula. \ aq/ik. s&s 


Ine D” is the 


; * ; ¢ ‘ + ] 
opter, a curious and fairly 


idespread contusion has resulted 
many men referring to such charts as in the “diopter” svstem. 
( )y ] 


one of these charts the refractionist 1s instructed that “The 
umber over the paragraph will be about the number of convex 
for reading and sewing.” Of 


course, such a 
correlation, though it does occur above 1.00 dhopter, is purely 


he Department of Ophthalmology, Northwe 
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However, it is impossible to present reading matter in lower 
case that precisely conforms to the mathematical requirements 
of physiologic optics. Consequently, in 1885 Oliver! advocated 
that short words in capitals be used instead. From the practical 
standpoint the unrealistic nature of such a test is objectionabl 
and the psychologist would not consider that words and_ the 
optotypes from which they were formed are on the same level 
of recognition. The recent A.M.A. card tor rating visual eth 
cieney at the near point is based on the Oliver chart, but has 
been modified for use at fourteen inches, and does not contine 
itself to the seven letters, C D LE TO LF, which Oliver con 
sidered alone suitable 


In correcting the presbvopia of illiterates the ancient Chines 


had the individual examined look at the ridges of his tinger-tips 
The limited intelligence of the illiterate requires a test of such 
simplicity. The geometrical symbols devised by Burchardt (1870) 
Landolt (1888), Fridenberg (1910) .° Dor (1920) ° and the pir 

tographs of Ewing (1920) 4 though simple, are not simple enough ; 


and moreover fail to arouse interest, even in the adult illiterate 


REQUIREMENTS 

The essential weakness of our present reading charts hes 
in their over-simplification. A single chart attempts to cover the 
diversified scientific and practical demands of near vision testing, 
whereas two distinctly different charts are requisite: (1) simpl 
optotypes based on the one minute visual angle as in the distance 
charts: (2) a standardized reading text in the various sizes of 
customary print. 

In addition the doctor would do well to gather in a scrap 
book empiric tests adapted to the individual needs of his clientele, 
such as cloth with needle and thread; clippings from newspapers 
and magazines; excerpts from the telephone directory, want-ads, 
and market reports; specimens of music, playing-cards, road 
maps, and blue-prints; samples of handwriting, typewriting, and 


shorthand; and, when needed, selections from foreign languages. 


MINIATURE OPTOTYPES 

The reduced optotype is the only scientifically accurate means 

by which the visual acuity for near can be ascertained. Reading 
texts can only approximately fulfill the same task. The selected 


distance chart can be reduced by photographic methods to give 
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equivalent values at whatever near distance is decided upon as 
standard «( Byierke?). With a reduction to “47, the six meter line 
ubtends a five minute angle at nearly fourteen inches (exactly 
13.9 inches, 35.3. cm This appears the most advantageous 
reduction as it is in harmony with the efforts of the American 


\ledical Association to standardize near vision tests at fourteen 


inches. With the mimiature charts, as in distance testing, both 
ber series are desirable 
RRE LA ) Atl D DISTA Kk VISTO? 
Phe visual acuity of the normal accommodating eve, taken 
vertex of the correcting lens at the anterior focal point, 
s the same for distance and neat This is the result obtained by 
Dyerke nd myself employing reduced Snellen charts, by Lan 
ft mniature broken-ring chart, and by Snell® with 
e Oliver ut Hlegner’ tinds trom theoretical considerations 
ils that the effect of accommodation should be nevligible 
ann,! however, reported an increased visual acuity 
e made his tests at 25 ¢1 98 in.) with a minia 
Landolt chart produced on a milk-white transparency ; and 
Brucknet vould discount his tindings as probably due to small 
pupil, variations in illumination and attention, et Though it 1s 
jects subtending the same visual angle do not appear 
same size at different distances (.\ubert-Forster phenomenon ), 
sis a purely psvchological interpretation, and certainly does 
not attect the discriminatory power of the retina 
esbyvopia, the correcting lens not only restores the 
visual acuity for near, but increases the visual image 1.5 per 
cent tor each diopter added ( Byerk In aphakia, the anterior 


focal point is two centimeters or more trom the corneal apex, 
and a correcting lens placed there would produce an image 1.5 
times normal size. But as the lens is generally one centimeter 
nearer to the eve, this possible acuity is reduced 1 per cent for 
eacl dhioptet ( Bierke 

In abnormal eves, Snell® notes that the visual acuity for 
distance and near is generally parallel, excepting where the cornea 


or lens is involved, when there may be a significant difference. 


READING TESTS 
When the patient reading Jaeger 1 or Thorington 0.50 D 


isks how this compares with the newspaper, one 1s not able to 


answer detinitely, as the relative value is not apparent.”” (Wells!3). 
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Reading is the predominant interest in near vision, vet (becat 


of considerations which 


the reading tests in use have no practical relation to read 


experience. 
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NEAR VISION TEST CHARTS 
As designed by Dr. JAMEs E. L-EBENSOHN, 


Northwestern University Medtcal School, Chicago 
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NEAR VISION TEST CHARTS 
As designed by Dr. JAMEs FE. LEBENSOHN, 
Vedical 


Northwestern University School, Chicago 
g 


The charts are to be read at 35 cm. (14 inches exactly 35.3 cm.: 13.9 in The read vis t 
miniature Snellen charts can be expressed in terms of distance valent is fhe t i 
listance charts—-decimally, or in fractions. Thus ‘“‘normal” reading visual acuity 1.0 can be recorded 
100 efficiency 35.35 w 14/14:——-reading visual acuity 0.8 as 0/25 juivalent; 95.6 thei 
The adjoining test with point pe (Century Schoolbook) indicates what this meer n practical re 
left lumn therein is for illiterates who are simply to count the rosses) In each group as in XXO OXO 
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V/usic Music was included because it is) so commonly 
needed as an empiric test. The 1!. inch statt chosen is_ tre 
quently found in cheap editions, though the usual height in this 
country is two inches. The selection is the opening bars of ou 
national air, which so appropriately begins: © say. can 1 
see, by the dawn’s early light, 

Reading Test The reading test consists of words compos 
wholly of short lower case letters such as: wax see now z¢ 
arrow cream numerous occurrence nevermort without anv as 
cending, descending, or dotted characters Phere is no context 
and no variation in contour to suggest clues to the memor () 


] 


the thirteen letters used, Sanford!® considers wom ve the e: 


to recognize, r X nou as moderately ditticult, and a 


ces 
the hardest. Of the eight most frequently occurring letters 
-nglish, five are represented by the short letters e a no s 

The series extends from 24 point Century School! 
largest size used in books, to 2 point of the same type, 14 
fourteen inches 1s bevond the limit of average discriminat 
There is thus on the chart an end-point for any individual’s rea 
ing ability. Each gradation is furnished with data as to its lett 
height in millimeters; the visual acuity required — noted decimalh 
and in distance equivalent and its customary use in reading 
experience. (In rural newspapers 8 point type is custon 
in the city papers 7 point tvpe is generally used Phe Chicags 
Tribune uses 7 point Regal; the Chicago Daily News, 7 
Ideal). 

Vumbers The value of numbers in near vision testing s 
not been sufficiently appreciated. They are international symbols 


universally recognized by all who have the least degree of I 
eracy. When standardized, as in this chart, they are the pre 
ferred test for the foreigner, especially so if his language is 
customarily printed in non-roman characters, as with Russian 
Gsreek, Yiddish, and German gothic. 

Illiterate Test — The illiterate test consists of four and tive 
letter groups of various combinations of x and o. The illiterat 
is asked to simply count the “crosses” in each group, as in: OXxo 
oxoxx. The examination requires only that the child or illiterat 


1 


be able to count. The reliability of the test 


experiments with literates. 


Format — A clean test chart is of the utmost impo 


since the loss of contrast in a soiled chart must impair its va 


has been check 
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tofore made to maintain the cleanliness of charts 
moderately successtul, [| believe that the format 
this chart solves the problem \ double-faced 
fashioned by fastening on each side of a six by eight 


plywood a chart, over which a thin sheet of pvralin 


} 


and pressure The finished product looks as 
fine clear lacquer. The pyralin panel is durable, 
ractive, and easily cleaned: the charts 

rmanently stainless and changeless. In 

to an evelet on the 

to the endpiece of the patient's 

hen taut keeps the card at the required 


] 1 . 
onvenience, there 1s “| to the otnel 


» the many 

thr, hri lit 
Sfandara '] 
mete! 


lowing outline is suggested: 


tor 


This often provides an im 


SIS fol | f the patient's refraction, since 

and 1 no f ocular disease, the near visual 
responds to that for remote vision (rV); but it is 

in myopia, less in hypermetropia and presbvopia. [even 
presbvopes an idea of the distance refraction is obtained 
the difference between their actual near vision and that 


normally anticipated 


Point of Myopia With patient fixing on optotvpe 
chart away to the point of blurring. If this distance 
>?) ) 


is bevond inches (average norm), continue with the patient 


fixing on the next larger optotype, and so on. 


3. Range of Accommodation In dealing with mild myopia, 
hypermetropia, or presbyvopia, a plus 3 or 4 diopter sphere is 
placed before the eve, as suggested by Duane, and the near point 
and far point measured in diopters on a Prince’s rule, measure- 
ment to start from the anterior focal point, 14 mm. in front of 


the cornea. The difference is the range of accommodation. This 
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method is also recommended for testing the adequacy of evelo 


plegia. 


4. Estimation of visual acuity as a substitute for the dis 


tance test: 


(a) With hospital, house, or bed cases, where it is impractical 
to set up or utilize a distance chart, the progressive changes in 


visual acuity can be regularly recorded with the reduced optotypr 


(b) In the office, when the distance vision ts below 20/200 
Instead of having the patient walk to the chart, the distance 
equivalent can be determined at fourteen inches. Vision as low 
as 20/800 which is equivalent to counting fingers at two feet 


can be thus conveniently measured. 


B. With distance correction, can be demonstrated: 


1. Near Point of Accommodation — Optotype 1.5) Caverag 


1 
} 


norm, 9 inches; 24 cm.) is adapted for this purpose. 


2. Presbyopia — Reduction in near visual acuity parallels the 


recession of the near point. The decline duplicates that section 
of Donder’s curve extending bevond 35 cm. Roughly, a redu 


tion of normal distance acuity to 20 20) 


30) o1 ) equivale nt for 
near means 1.00 D. of presbyopia: and each succeeding notation 
represents a half diopter more Phus a reduction to 20/50 
equivalent means about 1.50 D. addition; to 20/65, 2.00 : to 
20/100, 2.50 D.: to 20/200, 3.00 D With the propel addi 

the acuity finally attained should equal that for distance, 


only slightly less 


3. Value of Increased Hlumination Phat “more hght 1 
better sight” is readily proven by the optotype chart and 
variable illuminator. With the vision at 1.0 (20/20 equivalent 
at 10 candle-power brightness, it reaches to 1.5 (20/13 equiva 


lent) with an increase to 80 candle-powet 


4+. Malingering In simulation there is apt 


ferences between the visual acuity acknowledged 


and that to be correspondingly expected for near. 


5. Visual Efficiency The formula for total visual efficie: 


proposed by the American Medical Association is: 


2nv.l 
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To illustrate: A myope with 975 S. as the best correction 
has a distance acuity (rV) of 20/40: with 6.00 S. the visual 


acuity for near (nV) is 20/30 equivalent. The total visual eff 


ciency is, hence, 


2191.4) 


n medico-legal work hart should be a useful supplement 


to the A.M.A. rating card, as it shows certain 


present in the othe: 


gradations not 


the Jaeger series merits but historical intere many 


Phough 
lal boards still require that near 


the Jaeger classification What the Jaegei numbers 
lin the follow 


nomenclature is mdicated 


vision be recorded ac 


lern printi 


Tlcocie 


prov ile 
Yeading loes not 


visible (punctum remotum) but 


represents a fl per 


h usually 
Thus to read 6 point comfort 


discern at least 4 point 


eht Saving texts 


(1 10) pom (uppel 

int visual acuity his diverg 
] hic 
reading movements, which 
printed line is imaged, 


upon the region ( Rothlein 


Concluding Test in Presbvopia In correcting presbvopia, 
eliminary examination with optotypes is intended to give 


The tinal adjustment is deter 


14 })1 


only the approximate correction. 
mined with the pomnt-type chat 
is carefull 


The distance at which the 


vy noted. For fourteen inches 


patient does his work 
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or bevond, the attention should be directed to the 4 point type; 


for less than fourteen inches, the 3 point tvpe may be attempted. 
The accuracy and latitude of these charts may suggest 


further uses. 


| am indebted to Professor Sanford Rk. Gifford for encour 
agement, suggestion, and criticism; to the Dr. A.C. Snell, Roches 
ter, N. Y.; the American Type Founders Sales Corporation ; 
and the National Society for the Prevention of Blindness tor 


important data. 
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DARK ROOM FOR USk IN THE WARD 
\ND HOME 


1. Orsno, M.D. 


ADELPHIA 


Nn aking an @Xac ophthalmoscopie 


? ap i 
rhted hospital ward, or in a 


1 
} 
i 


rome, 
he seen very much 


move 


It consists of a lady's very short-handled, ordinary, opaque, 
black umbrella. An excellent quality, black sateen curtain, one 


vard wide, is attached by means of snaps to the umbrella cir- 
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cumference with an overlap of several inches. The opening 


can be thrown open, more or less, as desired. This curtain ts 


detachable but is best left in place. When the umbrella is opened 


we have a dark tent which is placed over the patient Phe um 
brella handle may be held by the patient or by a nurse. The 


examiner must have his head inside the curtain. 


This portable dark room makes it possible to make a retino 
scopic examination in the ward It atfords a dark chambet 
also for a patient who is recumbent. It provides a dark room 
suitable for making an eve examination on patients in the out 
doors; for instance, as at a tuberculosis sanitarium. The Port 
able Dark Room may also be useful to a rhinologist who may 


desire to transilluminate the sinuses in the ward. 


For those not desiring to carry the umbrella, it 
that the side curtains be attached to a black umbrella top 


tent can then be placed over any available small-sized 





THI PRECISION ANGLOMETER 


Park, M.D 


HICAGO 


MENT.¥ In use j 1 at Northwestern 
tentatively called tl recision Anglometer, consists 
a telescope swinging about a graduated art 
ontal adj nents of the telescope to bri 
is and adjustment tow: 


center the visual axis center 


] 


accordance with the prescription and 


ration or prescribed ism will result by reason 


veen the pupillary and visual axis separation 


becomes more mnportant 1 rror if re fraction 
corneal and 


goal 1) Cope rating tor concomitant squint, 1 


should le tablish muscular balance of the extra 


1 
that 


ilar muscles so that when the visual axes are fixing at infinity 
re will be no excessive pull on any muscle or muscles in order 
maintain fusion 
Po date there have been only a limited number of instruments 
hv of consideration which are sufficiently accurate for mak 
} Northwestert 
11] 
nstrument 


We 
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ing such measurements of the different angles of retlections and 
deviations to form any basic facts to start with in establishing a 
law which is to be followed. The Stevens tropometer is about 
the only instrument which has been used in attempting to deter 
mine the relative strength of the individual recti muscles. In it 
1; 


istances 


was used a tangent scale which could be set at variable « 
from the eve being measured which would necessarily 


he varving distances of the scale 


Ve 


~ 


faulty readings by reason of t 


from the eve. 


It is believed that the data which we are able to obtain with 
this instrument will eventually make possible a gauged and 
relatively exact operation in cases of concomitant squint. Not 
only will we be able to determine the relative length, strength, 
and leverage of the external and internal recti muscles in order 


to know the exact amount of advancement or recession which 





mentioned 


upon 


loo 


~ 


ically ft \ hat 1 angular 


reterence 


visual center 
visual axis seldom inte 


the case, it 1s evident that 
intercentric distance of the two visual centers and 


the interpupillary distance will result in prism, where no 


is prescribed, due to decentration or, where prism is pre 


resultant prism will be of greater or less power than 


v vears, Mr. Allen has been a student of optics and mechanics 

result of his unusual ingenuity he has been able to incorporat 
this instrument. He has done this work purely for 

nt of science and without any thought of financial gain 


neement 
th sincere appreciati that we acknowledge his keen interest 


naking this possible 


ican Journal of Physiology, 104:545-52, (June) 1933 
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prescribed, the amount and direction of base of such prismatic 
error, in either case, being dependent on the strength and sign 
of the prescribed lenses. 

Greater accuracy will be attained by prescribing the inter 
centric distance of the visual centers for the centering of lenses 


instead of the usual pupillary distance. 






AA 
“py 





FIGs. 4 (Park Rit, (Park 


The Instrument The instrument, shown in figure 1. is 
so constructed as to embody the features described. It consists 
of head support arranged to hold the head firmly in a fixed 
position facing which is a telescope so arranged that its axis 
may be brought to coincide with the visual axis of the eve. For 
this purpose the telescope carries an illuminated target, figure 2, 


viewed by the patient in establishing this coincidence of axes. 
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The telescope is movable along a graduated ar in such manner 

the vertical projection of the are center always intersects 
escope axis. Means are provided for bringing this point 
rsection to coincide with the visual center of the eve si 
| angular measurements of the telescope movement along 


rence to the visual center 





letermining the 


removable wood 
he head support 
mito contact 


respect! 


rom 
focused on the eCVEPTEce < . ls *. when viewed 


the evepiece When this is done the visual center « 


+ 
yi 
1 
} 


he vertically projected 


i 


coincides with the intersection of 1 
center with the telescope axis and all angular measurements 


eve movement will be made with reference to the visual center. 


The image of the target will not usually le at the intersec 
tion of the central horizontal and vertical lines of the evepiece 
scale as the axis of the corneal surface usually lies at an angle 
to the visual axis. This angle causes an oblique retlection of 
the target from the corneal surface and its image seen at the 
evepiece scale usually lies below and at one side of the center of 
the scale and is astigmatically distorted. There is always one 
meridian of the wheel, however, which can be focused in con 
junction with the evepiece scale. This angle between the corneal 


axis, which is the optic axis of the eve, and the visual axis is 


the physiological angle. (Physiological angle 1s used here in- 
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stead of the much confused nomenclature designated by Angel 
Alpha, Angle Gamma, or Angle Kappa of Landoldt, since there 
is but one angle to be considered). This will be discussed in 


detail in a future publication 


The Physiological Anale Set the instrument in. the 
mary position, switch on the light in the tube 11, and bring its 
transparent mirror before the eve vertically by the knurl. 12 
and horizontally by the knurl 13, until the patient sees a small 
red spot superimposed over the center of the target Phen whil 


the patient is directed to fix on this red spot, move the telescope 


along the are by the knurl 7, until the center of the target is 
brought upon the central vertical line of the eveptece seal he 
angle indicated on the are is the physiological angle as the opt 
axis of the eve coincides with the tel SCOpPe ANIS while the vis 
ual axis is held at zero Vv tixnation o1 e red sp 
‘ ag / | cun ( » “aC dots matin - ' 
this sepa OW Ss Op cally necessary only where there S VIS 
n both eves Set the instrument in the pri osition betore 
one eve and move the scale 15 to indicate zero for this eve. Move 
] 1 1 ' 


the telescope before the othe: eve by the knurl & and secure the 
primary position for that eve. When this is done the seal 
cates the visual center separation 

Where vision is present in but one eve, the scale 15 used in 


conjunction with the method to be described for securing 


~ 


> 


ment of the blind eve in 2 and 3, strabismus. or anv other method 
will suffice as the lens separation is a matter of cosmetics and 


a Separation of the visual centers is unimportant 


Strabismus 

1. (Where vision is present in both eves). 

Set the instrument in the primary position before one ev 
and adjust the tube 11 to where the red spot is seen at the cente1 
of the target. Next bring the telescope before the other eve 
by the knurl 8 and adjust the knurls 8 and 9 for the primary 
position before this eve, 

Again direct the patient to fix the red spot and move the 
telescope along the are by the knurl 7 until the red spot Is again 
seen at the center of the target. The first eve is now fixing the 
red spot and the second eve the target \s these two objects 


are quite dissimilar there is no tendency to fuse and the angle 


indicated on the are is the visual angle of deviation. 
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found unnecessary to move the telescope 
Cente t| re ) argvet. we know Wwe have 
at mftinity } 7 re be a tropia or phoria present 


Hl not be superimposed he targ and must 


superimposition on the t: 
l: ] 


il) Iie tropla 


1] 


+ { 


iot provided tor 


ak patient lo look 


along tl 


as "ar scribed ‘ ror the 
second CVE with the tele SCOpt 
miment cannot be effected, the practitioner must use 


1 
| 


he deviating 


the telescope before t ve 
teles Ope being sO) positioned, note the position of the cor 
rgin opposite the canthus on the evepiece scale and direct 
nt to look again at the red spot Note the position to 
h the corneal margin has moved across the scale. The angle 
is the sum of the angular amounts noted on each 

the center of the scale. 
Phe graduations of the scale must not be contused with thos« 
arc, as those of the scale are used only in the condition 


just deseribed, in all other observations the are is used. 


Recti: Muscles Set the instrument in the 


imary position, switch off the light in the tube 11, and move it 
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to one side and down out of the way. Illuminate the eye orbit 
by moving the bar 14 to the right. Direct the patient to fix the 
center of the target and move the telescope along the are by 
the knurl 7 until an angle is reached where the patient can no 
longer steadily fix the target. The correct angle is easily found 
by observing through the telescope just where the eve begins 
to waver and can fix but momentarily. This gives rotating 
power of the individual muscle in degrees of arc, from which 
information is obtained as to the relative length, strength, and 
leverage of this muscle. If the pupil of the deviating eve lies 
under a canthus following the rotation we then make the meas 


urements as described under Strabismus 3. 


Conclusions 
A. An instrument ts described which, it is believed, allows 
for greater accuracy in measuring the ocular movements than is 


possible with previous instruments. 


B. This accuracy depends on the fact that the telescope axis 
coincides with the visual axis and the center of its are of rotation 
corresponds with what we have termed the Visual Center of the 
eye. This is brought about by the construction of the instrument 
and by an accurate device to insure fixation at all times. As a 
matter of interest, the telescope of Gullstrand’ also incorporates 
a target which is reflected from the cornea for the sole purpose 
of observing irregularities of the corneal surface but is not 
provided with means for measuring angular movements of the eve. 


C. Aside from its advantages for scientific investigation of 
the ocular movements, it is adapted for clinical use. After be 
coming familiar with its use, a complete record of the horizontal 
movements may be made in five to ten minutes. Measurements 
of the vertical movements would require a more complicated 
instrument than is considered practical at this time. 


bd 


3. Gullstrand, Allvar: Photographisch-ophthalmometrische und Klinischi 
Untersuchungen tiber die Hornhautrefraction, 1896. 







SAGE TONSIL SNARE? 


Russet A. SAGE, M.D. 


INDIANAPOLIS 


A sIMPLE ratchet snare, similar to the Brown and Tyding, 
strong, all-steel construction. 
The stilet is round bar with saw-teeth on one side only. 
A quarter turn releases the stilet easily and quickly from the 
ratchet to be either pushed forward or withdrawn completely. 
A much longer wire than usual can be used without any 


danger of it being too long to complete the enucleation. The loop 


can be drawn up gradually and without any possible forward 
slipping of the wire. The pumping motion used with these handles 


greatly diminishes the effort on the part of the operator. 


Made by Storz Instrument Company, St. Louis, Mo. 





A NEW NEEDLE HOLDER 


D. L. TrzperovutistT, M.D. 


DULUTH, MINN 


MA IDEA In designing this new need 
a handle of such size and shape that the 
grasped securely with ease and comfort, 
any unexpected slipping or rotation. The ot! 
enough for the most delicate manipulations 
is tapered so that the suture will slip ove: 


instrument is used for tving the knot 


‘Made by V. Muciler & Co. 
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MINUTES 


AMERICAN ACADEMY of 
OPHTHALMOLOGY and OTOLARYNGOLOGY 


MONDAY, SEPTEMBER 16, 1935, 9:30 A.M. 


Joint Session 


at nine-thirty o'clock, Monday 
Hall of Mirrors, Netherland 
the President, Dr. Wells P. Eagle 


Vv, presiding 


Le AGLETON: In opening the fortieth meeting of 
the American Academy of Ophthalmology and Otolaryngology, 


the officers and secretaries extend to vou a cordial greeting. We 


‘ scientific sessions 


hope that CH h one oft 


’residential Address, 


First Vice-Prest 


Hans Brunner of Vienna, Austria, the Guest of Honor, 


address on “Brain Tumors and the Ear.”’ 


I 


he following symposium on “Headache” was presented: 


~ 


Headache from the Standpoint of the Otolaryngologist,” 


Dr. H. H. Vail, Cineinnati, Ohio 


Headache from the Standpoint of the Ophthalmologist,” 


by Dr. William H. Crisp of Denver, Colorado. 


“Headache from the Standpoint of the Neurologist,” by Dr. 


\. R. Vonderahe, Cincinnati, Ohio (by invitation). 


The Joint Session adjourned at twelve twenty-five o'clock. 
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MONDAY, SEPTEMBER 16, 1935, 2:15 P.M. 
Section on Ophthalmology 


The first meeting of the Section on Ophthalmology con 
vened at two-fifteen o'clock, Monday afternoon, September 16, 


Dr. W. Thornwall Davis presiding 


Dr. F. Bruce Fralick, Ann Arbor, Michigan, read a papet 
(written in conjunction with Dr. Max M. Peet) entitled “The 
Hypertensive Fundus Oculi After Resection of the Splanchni 
Sympathetics.” Discussed by Drs. A. D. Ruedemann, Cleveland 
Ohio; F. B. Blackmar, Columbus, Georgia; E. M. Josephson, 


New York, N. Y.. and Henry P. Wagener, Rochester, Minnesota 


Dr. Raymond L. Pfeiffer, New York, N. Y., (by invitation 
read a paper entitled “Roentgenographic Diagnosis of Retinoblas 
toma.” Discussed by Drs. A. B. Reese, New York, N. Y.. and 


Mary K. Asbury, Cincinnati, Ohio. 


} 


Dr. A. B. Reese, New York, N. Y.. read a paper entitle: 
“Massive Retinal Fibrosis in Children.” Discussed by Drs. Mary 
K. Asbury, Cincinnati, Ohio, and E. M. losephson, New York, 


N. ¥. 


Dr. Hans Barkan, San Francisco, California, read a paper 
entitled “Ophthalmic Errors.” Discussed by Drs. M. Hayward 
Post, St. Louis, Missouri; Oscar Wilkinson, Washington, D. C 


and EF. M. Josephson, New York, N.Y. 


Dr. H. W. Woodruff, Joliet, Mlinois, read a paper entitled 
“Management of Complications in Surgery of Senile Cataract.” 
Discussed by Drs. John ©. McReynolds, Dallas, Texas; Frank 
Kk. Burch, St. Paul, Minnesota; Hans Barkan, San Francisco, 
California; Oscar B. Nugent, Chicago, Illinois: Georgiana Theo 
bald, Oak Park, Illinois; Richard J. Tivnen, Chicago, [linois; 
S. B. Muncaster, Washington, D. C., and J. G. Huizinga, Hol- 


land, Michigan. 


The Monday afternoon session adjourned at five-fifty o'clock. 
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MONDAY, SEPTEMBER 16, 1935. 8:30 P.M 
Teachers’ Section 
The Teachers’ Section convened in the Pavilion Caprice, 


Netherland Plaza Hotel, Cincinnati, Ohio, at eight-thirtyv o'clock, 


he chairman of the section, Dr. A. ID. Ruedemann of Cleveland, 


\ rep Or e Results of Questionnaire on Grraduate and 
‘ostgraduate [education Ophthalmology and Otolarvngology 
Ss presente Dr. Ralph A. Fenton of Portland, Oreg Si 

t i ‘ Sot ‘ 

Phe ( SUNT CE SCUSSIOI Vas Deficiencies 1 | l 
ng in Anatomy and Pathology in Ophthalmology and Otolarv1 
rology.”” which was discussed by Dr. Bernard Samuels, New 


Yoru: N. 4 Mr. Ekdward Burchell, New York, N. Y.. and D1 


| t JT Crp pcos ] t il rly il¢ tc otola vnig le g \ is lic 
1 : , ‘ 
SS 1) ink Ni \ 1 ( cago | linois 
1 
‘ » per Ot | Is! ny md P OpPoOsee | ra CS ‘a (Jpn 
] ] 1 
mology and Otolaryngology” was discussed by Dr. Burt R 


Major Ravmond () Dart, Curatot1 ot the \rmy \Iedical 
\luseun spoke on “The Army Medical Museum and_ the 


Dr. Hans Brunner of Vienna, Austria, the Guest of Honor, 
liscussed teaching problems in Vienna 

The report of the Nominating Committee was presented by 
Dr. S. J. Kopetzky of New York, N. Y., Chairman of the Com- 


mittee, and the following officers were elected: 
Chairman 
Dr. Lee W. Dean, St. Louis, Missouri 


Vice Chairman 


Dr. J. H. Dunnington, New York, N. Y. 


| 
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Members of Board of Directors 
to serve for ensuing five years 
Dr. A. D. Ruedemann, Cleveland, Ohio 
Dr. George M. Coates, Philadelphia, Pennsylvania 







Member of Board of Directors to fill vacanc\ 
left by resignation of Dr. Thomas Allen 
Dr. C. S. O’Brien, lowa City, lowa 






The meeting adjourned at ten-fifteen o'clock 















2:00 P.M 


1935, 





TUESDAY, SEPTEMBER 17, 


Section on Otolaryngology 











meeting of the Section on QOtolarvngology con 








The first 
vened at two o'clock, Tuesday afternoon, September 17, the 





Second Vice President, Dr. Samuel Iglauer of Cincinnati, Ohno, 






presiding. 





Dr. Ralph A. Fenton, Portland, Oregon, read the Research 


Report on Experimental Sinusitis ( Research Grant by the Coun 





cil), which was written in conjunction with Dr. Olof Larsell 





Dr. Warren T. Vaughan, Richmond, Virginia (by invitation ) 
read a paper entitled “Allergy in the Rhinologist’s Waiting Room.” 
Discussed by Drs. French Kk. Hansel, St. Louis, Missouri; Hugh 


S. Kuhn, Hammond, Indiana, and Herman Semenov, Ios An 







geles, California. 





Dr. Lyman H. Heine, Boston, Massachusetts, read a paper 
entitled “The Effect of Radiation upon Ciliated [:pithelium.” 
Discussed by Drs. Harris P. Mosher, Boston, Massachusetts, and 


Ralph A. Fenton, Portland, Oregon. 







Dr. Samuel Salinger, Chicago, Illinois, read a paper entitled 





“Malignancies of the Epipharynx” (prepared in conjunction with 
Dr. S. J. Pearlman). Discussed by Dr. Gordon B. New, Roches- 












ter, Minnesota. 





Dr. Oscar V. Batson, Philadelphia, Pennsylvania, read a 





paper entitled “Use of Gelatin Prostheses in Facial Restoration.” 





Discussed by Drs. Samuel Iglauer, Cincinnati, Ohio; Ferris 





Smith, Grand Rapids, Michigan; Francis Lederer, Chicago, Hi 





nois, and Joseph Beck, Chicago, Illinois. 






The Tuesday afternoon session adjourned at five o'clock 
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WEDNESDAY, SEPTEMBER 18, 1935, 2:00 
Section on Ophthalmology 


second meeting of the ction on Ophthalmology con 
two o'clock. Wednesday afternoon. September 1S. Dor: 


vall Davis presiding 


~ 


Dr. Wendell L. Hughes, Hempstead, Long Island, N. Y., 
read a paper entitled “Aniseikonia: Some Clinical Applications.” 
Dr. Walter B. Lancaster, Boston, Massachusetts 


es W. Whit ew York, N. Y., read a paper entitled 

‘aralvsis of the Sixth Nerve.” Discussed by Drs. 

Caipner, Rochester, w York; Mever Wiener, St. Louis, 
issourt, and L.. C. Peter, Philadelphia, Pennsylvania 


don Marshall, Ann Arbor, Michigan, read a paper en 


’ 


Changes in Refraction Following Operation for Strabis- 
Discussed by Drs. |. LL. Bressler, Chicago, Hlinois, and 


Wilkinson, Washington, I). ( 





IL. A. Juhanelle, St. Louis, Missourl, read a paper (pre 
in conjunction with Dr. R. W. Harrison) entitled “Studies 
Infectivity of Trachoma.” Discussed by Drs. Phillips 


mn, Iowa City, lowa, and M. M. Cullom, Nashville, Ten 


Harry tia (sradle, Chicago Hines, read a papel ( prepared 

in conjunction with Dr. A. L. Lenzen and Miss Aubrey Hayden) 

entitled Phe Trachoma Situation in Southern Illinois.” Dis- 
} 


dl ¢ (gamble, Chicago, Illinois 


~ 


‘he Wednesday afternoon session adjourned at tive o'clock. 


WEDNESDAY, SEPTEMBER 18, 1935, 7:00 P.M. 
Banquet 


Phe Banquet proved to be a very enjoyable party. It was 
held in the beautiful Hall of Mirrors, Netherland Plaza Hotel. 


The occasion was distinctive in that it was the seventieth 


birthday of President Eagleton, who presided 
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The following were honored guests: Dr. Hans Brunner, 
Vienna, Austria, Academy Guest of Honor; Dr. Hal Foster, 
Kansas City, Missouri, the first Secretary of the Western Ophthal 
mological Society ; Mrs. Derrick Vail, and Dr. Alfred Friedlander, 


Dean, Medical School, University of Cincinnati, Cincinnati, Ohio 














M. A. Goldstein, St. Louis, Missouri, the oldest living 





Dr. 


past President of the Academy, gave his address, “The History of 






the American Academy of Ophthalmology and Otolaryngology 















President-Elect, Dr. Frank 









for the 





Installation ceremonies 


Burch, St. Paul, Minnesota, were held. 





This was followed by dancing. 








2:00 P.M. 






THURSDAY, SEPTEMBER 19, 1935 


Section on Otolaryngology 













the Section on Otolarvngology cor 






The second session ot 






vened at two o'clock, the President, Dr Wells P. eaglh ton, pre 





siding. 









The Report on Tinnitus (research grant by Council) was 
read by Dr. Wilham J. McNally, Montreal, Canada, (written tn 
conjunction with Drs. E. A. Stuart, T. F. Reid, and L. H. Me 


Connell). Discussed by Dr. L. K. Guggenheim, St. Louis, Mis 







sour. 










Dr. Dean M. Lierle, lowa Citv, lowa, read a paper entitled 
“Focal Infection in Arthritis A Statistical Study.” Discussed 


by Drs. John J. Shea, Memphis, Tennessee, and Henry M. Good 







vear, Cincinnati, Ohio. 





Dr. Cecil Striker, Cincinnati, Ohio, (by invitation) read a 
paper entitled “The Relation of Diet to Certain Otolaryvngologic 


Problems.” Discussed by Drs. Francis Blackmar, Columbus, 










Georgia, and Ira Frank, Chicago, Illinois. 





Dr. M. H. Lurie, Boston, Massachusetts, read a paper en- 





titled “Animal Experimentation on Hearing Its Clues to the 
Prevention of Deafness.” Discussed by Drs. H. P. Mosher, Bos- 






ton, Massachusetts, and L. K. Guggenheim, St. Louis, Missouri. 
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Dr. Gabriel Tucker, Philadelphia, Pennsylvania, read a paper 
entitled “Observations on Chronic Inflammatory Lesions of the 
Prue Vocal Cords.” Discussed by Drs. Ellen J. Patterson, Pitts 


reh, Pennsylvania, and M. | Arbuckle. St. Louis. Missourt. 


Phe tinal scientific session adjourned at five o'clock. 


PHURSDAY, SEPTEMBER 19, 1935, 8:10 PLM 


“Medical Economics” 


e discussion of “Medical Economics” was 


he President, Dr. Wells P. Eagleton, 


o'clock, th 


Medical Economics” was given by Dr. 
of the Medical Economics Bureau of 


\ssociation, Chicago, [lnois 


~ 


his a was discussed by the following members of 
\eademy: Drs. Gordon Harkness, Davenport, Lowa; Grover 
(trich, Belleville, HWlinois; Howard V. Dutrow, Dayton, Ohio; 
Hl. Vail, Cineinnati, Ohio: H. S. Gradle, Chicago, Illinois: 
R. Shurly, Detroit, Michigan: Lee W. Dean, St. Louis. Mis 

1, and Wells P. Eagleton, Newark, New Ie rse\ Dr. Leland 


d the discussion 


meeting adjourned at ten-thirtyv o'clock 


PHURSDAY, SEPTEMBER 19, 1935, 5:30 PLM. 
Business Meeting 


Phe annual Business Meeting of the American Academy of 


(Ophthalmology and Otolaryngology convened at five-thirty o'clock, 
afternoon, the President, Dr. Wells P. Eagleton, pre- 


7 7 
Phursday 


siding 


Phe following reports were read: 
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TREASURER 





REPORT OF EXECUTIVE SECRETARY 










The membership summary as of September 1, 1935, is as 






follows: 







Honorary Members 19 
BO eee re 116 
Senior Members .......... . 98 
Junior Members .2,013 








2,246 


Candidates for membership............... 163 







2.409 






Total carried on books 








During the vear 1935, thirty-five deaths were reported, which 


will be summarized in the report of the Historian 






Members delinquent in dues total as follows: 









1935—Semor Members ....... <<. 3 







Jumior Members ............ 1% 
oe | ee eee 39 
Fee, BO, BO FSO e. iccessscses 67 









1932, 1933, 1934, and 1935......... 










The Council at this session conferred Honorary member- 





ships on: 










Dr. Hans Brunner, Vienna, Austria 
Dr. Hal Foster, Kansas City, Missouri 






Elevated to Life Membership: 






Dr. A. L. Adams, Jacksonville, Illinois 

Dr. C. F. Adams, Trenton, New Jersey 

Dr. Robert Beattie, Detroit Michigan 

Dr. C. H. Brobst, Peoria, Ilinois 

Dr. T. A. Burke, Cleveland, Ohio 

Dr. W. W. Carter, New York, N. Y. 

Dr. J. Leslie Davis, Philadelphia, Pennsylvania 
Dr. Linn Emerson, Orange, New Jersey 

Dr. Ek. S. Ferguson, Oklahoma City, Okla. 


Dr. 1. Grushlaw, New York, N. Y. 
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Dr. C. C. Hetzel, Ogden, Utah 
Dr. H. B. Hitz, Milwaukee, Wisconsin 
Dr. G. L. King, Alhance, Ohio 


Dr. John F. Klinedinst, York, Pennsylvania 


Dr. R. S. Lamb, Washington, D. C. 

Dr. Charles Lukens, Toledo, Ohio 

Dr. R. Ek. Mercer, Detroit, Michigan 

Dr. | W. Millette, Dayton, Ohio 

Dr. C. L. Minor, Springfield, Ohio 

Dr. John H. Rindlaub, Fargo, North Dakota 
Dr. H. H. Sanderson, Detroit, Michigan 
Dr. R. D. Sleight, Battle Creek, Michigan 
Dr. W. H. Snyder, Toledo, Ohio 

Dr. Ik. S. Strout, Minneapolis, Minnesota 
Dr. C. A. Veasey, Spokane, Washington 


Elevated to Senior Membership: 


Dr. D. F. Berry, Indianapolis, Indiana 

Dr. J. M. Brown, Los Angeles, California 

Dr. J. M. Garber, Mansfield, Ohio 

Dr. H. M. Goddard, Philadelphia, Pennsylvania 
Dr. L. J. Goldback, Baltimore, Maryland 

Dr. H. S. Gradle, Chicago, Illinois 

Dr. Allen Greenwood, Boston, Massachusetts 
Dr. Gordon F. Harkness, Davenport, lowa 

Dr. M. David Haspel, New Orleans, Louisiana 
Dr. Wilfred H. Haughey, Battle Creek, Michigan 
Dr. Carl H. McCaskey, Indianapolis, Indiana 
Dr. J. L. McCool, San Francisco, California 
Dr. William F. Molt, Indianapolis, Indiana 
Dr. F. V. Overman, Indianapolis, Indiana 

Dr. H. L. Pollock, Chicago, Illinois 

Dr. M. Ravdin, Evansville, Indiana 

Dr. George S. Row, Indianapolis, Indiana 

Dr. W. Likely Simpson, Memphis, Tennessee 
Dr. Henry Stanbery, Cincinnati, Ohio 


The following resignations have been accepted : 
Dr. J. B. Wright, Raleigh, North Carolina 
Dr. Samuel Wolf, Chicago, Illinois 


Dr. Gustave Bruere, Portland, Oregon 








MINUTES 








In spite of the depression, no change has been made in the 


policy of expansion and operation, Obviously, the delinquent 






percentage in dues has lowered the operating income; however, 


for the vear 1934, the operating surplus amounted to $2,384.92 






The associate secretaries serving without remuneration have made 





this surplus possible. 






The Academy has rapidly increased its influence in the tield 
of medicine. The Council and the Board of Secretaries consid 






ered as the management appreciate the responsibility imposed. 





The report of the auditor for the year 1934 is appended as 





a part of this report. Summarizing, brietly, during 1934 the 





income per member from dues and other sources was S16 





the cost was $15.00 per member. Of the disbursements, $3,500.00 






was accounted for by research grants. 






For the current vear 1935, from an audit of the first eight 





months (to September 1, 1935), and estimating the income and 






disbursements for the balance of the vear, the Academy has 





1 


improved its financial status over that of the corresponding period 





(up to the Chicago convention of 1934). 







The deaths of Dr. Mullin and Dr. Carmack, the latter, al 


though without title, was a part of the secretarial group, forced 





the realization that others should be trained to step into official 






activities in case of sudden changes. The Council has been asked 


to provide for such emergencies. 






On behalf of the Secretarial Group, of which | am only a 


part, I do desire to express appreciation for the splendid coop 





eration of the President and the other officers during the cur- 







rent vear. 
Respectfully submitted, 


W. P. WHerry, M.D. 




















REPORT OF THE AUDITOR 









January 2, 1935 








( maha, Ne br P 






THE AMERICAN ACADEMY O1 





OPHTHALMOLOGY AND OTOLARYNGOLOGY 








Gentlemen : 
I have examined the accounts of your Academy for the period trom 





' 


January 1, 1934, to December 31, 1934. 1 submit herewith a summary of 





receipts and disbursements, together with a statement of assets at Decem- 
ber 31, 1934. 






TH 


\ND DISBURSEMENTS 


1934. to DECEMBER 31. 1934 


January 1, 


$18,900.00 


977.01 


entiot . bieras ‘ ‘ 10,259.65 


adi 3,923.95 34,060.61 


$35,797.29 





406 


f/risbursements 


Research § 3,300.00 
Transactions & 320.05 
2,250.00 


11,510.40 


5,061.03 31,051.74 


Honorariums 
Meetings and conventions 


Othce and general expense 


On Capital Account 


Bonds purchased 


SUMMARY OF ASSETS, DECEMBER 


Cash Balance 
Securities owned (at cost) 


$110,527.27 
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Jn Memoriam 


Kate Wylie Baldwin, Philadelphia, Pennsylvania 
Harold Jolly Beard, Youngstown, Ohio 

John Walter Carmack, Indianapolis, Indiana 
Eugene R. Carpenter, Dallas, Texas 

George Gregory Carroll, Rochester, New York 
(seorge Benjamin Collier, New Orleans, Louisiana 
\rthur Clark Dean, Hot Springs, South Dakota 
Ira Hugh Dillon, Topeka, Kansas 

Oscar Beesley Dunn, Ironton, Ohio 

Herman Frederick William Flock, Williamsport, Pennsylvania 
John William Foley, Denver, Colorado 

John Randolph Garrett, Roanoke, Virginia 
Antheny J. Giordano, New York City, N. Y 
Edward Baldwin Gleason, Philadelphia, Pennsylvania 
Peter Taylor Grant, Grand Rapids, Michigan 

John Francis Healey, Buffalo, New York 

Frank John Holdsworth, Traverse City, Michigan 
Edward John Hussey, Holyoke, Massachusetts 
George Clvde Kneedler, Pittsburgh, Pennsvlvania 
William W. Lewis, St. Paul, Minnesota 

Clarence Loeb, Hubbard Woods, Illinois 

Lewis E. Maire, Grosse Point, Michigan 

\lexander Dunbar McKelvey, Toronto, Canada 
\llvn Bernard Moise, Shreveport, Louisiana 
Wilham Valentine Mullin, Cleveland, Ohio 
Clarence Anson Neighbors, Anaheim, California 
Harry Edward Oesterling, Winter Park, Florida 
William Nelson Offutt, Lexington, Kentucky 
Victor Ray, Sr., Cincinnati, Ohio 

Wilham Scott Renner, Buffalo, New York 

Duncan Campbell Smyth, Boston, Massachusetts 
Morie Frederick Weymann, Los Angeles, California 
Douglas Fox Wood, Minneapolis, Minnesota 

John Westley Wright, Columbus, Ohio 


Henry Byrd Young, Burlington, lowa 





r. Edward Frank Ziegelman, San Francisco, California 








MINUTES 







REPORT OF THE HISTORIAN 












In the absence of the Historian, Dr. James A. Babbitt, his 





report was read by Secretary Wherry, the members standing in 






silent tribute during the reading of the report. 






(The report was accepted and placed on file.) 











Dr. Kate Wylie Baldwin 





Dr. Kate Wryute Batpwin of Philadelphia, who died on 
January 18, 1935, was a graduate of the Woman's Medical Col 





lege of Pennsylvania in 1890. 






For many vears she was on the statfs of the Woman's and 






tor, and 


Children’s Hospitals, and Demonstrator, Climieal Instruc 






Surgery at the 


Instructor in Surgery and Adjunct Professor of 
Woman's Medical College. 
Dr. Baldwin was a member of the American Academy « 







Ophthalmology and Otolaryngology and a Fellow of the American 





College of Surgeons. 





Dr. Baldwin was admired and respected by her contempo 





raries in otolaryngology. She had such a dignified, keen and 






alert personality and left a definite impress of latent intellectual 





strength. Her opinion was valued, and her discussions, though 






laconic, were a real contribution 








Dr. Harold Jolly Beard 


Dk. Harotp Jotty Bearp was born on January 12, 1880, at 






Hardinsburg, Kentucky, and died January 30, 1935, at Young 







town, Ohio. 





Graduating from Breckinridge Normal College at Hara 





burg, Dr. Beard took his B.S. and medical degrees from. thi 





Kentucky School of Medicine at Louisville, Kentucky, and did 





postgraduate work in New York, Chicago and Boston. 
He began the practice of medicine at Evansville, Indiana, 






in 1901, later moving to Youngstown, Ohio, and taking up the 






practice of his specialties. At the time of his death, Dr. Beard 






was on the staffs of the Youngstown City Hospital and St. 





lizabeth’s Hospital. 
He was a member of the American Academy of Ophthalmol 






ogv and Otolaryngology, and past president of the Mahoning 


~ 





County Medical Society. 
Dr. Beard is survived by his father, one brother and two 









sisters. 
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Dr. John Walter Carmack 


Dr. Joun Watrtrer CARMACK was born on March 24, 
in Dana, Indiana, and was killed in an airplane accident at 
mond, Indiana, on December 3, 

Dr. Carmack received his medical degree from Indiana Unt 
1907, beginning the practi f medici in Indianapolis 

1 limiting it 1 ar, nose and throat in 1918 
is Clinical Prot rol ey, Rhinology and Larvn 
\ledicine, surgeon 
Whitcomb Riles 


list | piscopal, ba 


the company of 
participants im 


btained ne cooperation ot 


+ 


ie 
his cheery smiling face 


a finer, more cleat 


Dr. Eugene R. Carpenter 


R. CARPENTER, Who died in Dallas, Texas. on 
born in Knobnoster, Missouri, on Octobe 


as 


graduating from the University of Michigan in 1894 
and Jefferson Medical College, Philadelphia, in 1898, in) which 
latter class he was among the honor graduates and was awarded 
the de Schweinitz medal in ophthalmology, the Dercum neuro 
logical prize and the otological prize, he served an interneship 
at Kings College Hospital, New York, and later did postgraduate 


work in the Manhattan Eve and Ear Hospital and the New York 


Ive and Ear Infirmary, and at medical centers in Vienna and 


London 
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Dr. Carpenter was a member of the American Academy of 
Ophthalmology and Otolaryngology, the American Medical Edi 
tors’ and Authors’ Association, Fellow of the American College 


of Surgeons, past president of the EF] Paso County Medical Asso 
ciation, honorary member of the New Mexico Medical Associa 


tion and a member of the State Medical Association of Texas 
\t the time of his death he was on the statfs of the Baylor, Meth 
odist and Parkland Hospitals. 

Dr. Carpenter served fourteen months with the United 
States Army in the World War and was retired with the rank 
of captain. At the time of his death he held the rank of mayor 
in the Medical Reserve Corps 

He was a designer of several surgical instruments 
author of numerous medical and surgical articles 


His wife, parents, two brothers and a sister survive him 


Dr. George Gregory Carroll 

Dr. GEORGE GREGORY CARROLL, a son of Dr. George Good 
rich Carroll, was born on May 9, 1874, and died July 23, 1935 
in Rochester, New York. 

His early education was obtained from the Rochester Free 
Academy and the University of Rochester, following which he 
graduated in medicine from the Medical College of the Univer 
sity of Pennsylvania in 1900, and took postgraduate courses tn 
New York City and Vienna. Returning to Rochester, he was 
inspired by the work of Dr. Chevalier Jackson of Philadelphia 
to continue his studies in bronchoscopy, and was western New 
York’s pioneer bronchoscopic specialist. In 1924, he established 
their first bronchoscopic clinic in St. Mary's Hospital 

\t the time of his death, Dr. Carroll was president of the 
staff and member of the board of the Park Avenue Hospital; 
bronchoscopist there and at St. Mary's, the Genesee and Monroe 
County Hospitals, and ear, nose and throat surgeon for St. Mary's 
Boys’ Orphan Asylum. 

He was a member of the American Academy of Op! 
mology and Otolaryngology, the American Laryngological, Rhino 
logical and Otological Society, the American Bronchoscopi 
ety, Fellow of the American College of Surgeons, and diplomate 
of the American Board of Otolaryngology, also a member 
state and county medical societies. 

Dr. Carroll is survived by his mother, a daughter 


ters, and two brothers. 
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Dr. George Benjamin Collier 


Dr. GEORGE BENTAMIN Cottier, of New Orleans, Loutsiana, 
who died on July 9, 1934, at the age of forty-four years, was 
a graduate of Tulane University of Louisiana School of Med 
cine, New Orleans, in 1915. 

Hle was a member of the American Academy of Ophthalmol 
ogy and Otolaryngology, the New Orleans Ophthalmological and 
Otolaryngological Society, Fellow of the American College of 
Surgeons, and diplomate of the American Board of Otolaryn 
gology 


the time of his death Dr. Collier was instructor of ana 


tomy in Senses Department of Tulane University Postgraduate 


School, Surgeon in Charge of the Ear, Nose and Throat Depart 
ment of the Eve, Ear, Nose and Throat Hospital, and on the 
staff of the Southern Baptist Hospital. 

Dr. Collier served as Lieutenant in the Medical Corps during 


the \\ orld \\ al 


Dr. Arthur Clark Dean 


vas born July 23, 1887, in Hatton, 


December 1, 1934, in East St. 


rly education at Farg ge Acad 
North Dakota, he obtained his medical 
Medical College, Philadelphia, in 
itered World War. sei 
the Naval 


} 
l 


1 


lulv, 1919, he became 
pbell, weler and Williamson Medical ¢ 
Forks, and later took postgraduate courses in eve, 
throat work in Chicago and New York. 

From 1926 to 1929, Dr. Dean was r the Eve, | 
Nose and Throat Department of the Crookston Clinic, Crooks 
ton, Minnesota, later going to the Department of eve, kar, Nose 
and Throat at the Hot Springs Clinic, Hot Springs, South Dakota, 
and was Consulting Specialist to the Eve, Ear, Nose and Throat 
Department of the United States Veterans Hospital at Battle 
Mountain Sanitarium, Hot Springs, South Dakota, also physician 


and surgeon to the Great Northern, Chicago and Northwestern 


~ 





Railway In September, 1934, ‘ took ove 


outs, Illinois, and at 
staff of Washington Univer 
Louis, Missouri 


was a meml 
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(graduating trom Miami Medical College in) Cincinnati 


IS78, he practiced his specialty in Tronton for fitty vears, retu 


~ 


ing from active practice in 1928 following injuries received 
an automobile accident. 

He was a life member of the American Academy of Oph 
thalmology and Otolaryngology and a member of the Ohio State 
\Miedical Association and the American Medical Association. He 
also Le longed to the Mason Lodge. 


} 1 


Dr. Dunn is survived by three rs and one brother 


Dr. Herman Frederick William Flock 


Dk. Herman FLW. Frock was born in Williamsport, Penn 
svlvania, on October 1, 1895, and died on March 7, 1935. 

Keceeiving his early education in the Williamsport schools 
and his medical degree from Jefferson Medical College, Phila 
delphia, Dr. Flock took postgraduate work in the Manhattan Ive, 
Kar and Throat Hospital, and later took special studies in Ger 
many and Austria. 

\t the time of his death, Dr. Flock was on the statf of the 
Wilhamsport Hospital 

He was a member of the American Academy of Ophthal 
mology and Otolaryngology, the Lycoming County Medical So 
ciety, Pennsvilvania State Medical Society, and a Fellow of the 
American College of Surgeons. 

Dr. Klock is survived by his wife. one daughter and _ his 


parents. 


Dr. John William Foley 


Dr. Joun W. Fortey was born in Rochester, New York, on 
March 28, 1873, and died in Denver, Colorado, on February 17, 
1935. 

Receiving his early education in Ann Arbor, Michigan, and 


his medical degree from the University of Michigan in 1894, 


Dr. Foley did postgraduate work in Philadelphia, New York and 


the University of Michigan and research work later at Moore 
held Hospital, London, and in Vienna and Berlin. 

In 1898 he moved to Denver and took up the practice of 
his specialties. During the war he served as major, and was 


stationed at Fort Sam Houston, Texas. 








474 MINUTES 


Dr. Foley was a member of the American Academy of Oph 
thalmology and Otolaryngology, and aside from his medical in 
terests he was keenly interested in music. He was a member of 


the Knights of Columbus and Elks Clubs. 


His widow and two sisters survive him. 


Dr. John Randolph Garrett 


Dr. Joun Ranpovteu Garkretr of Roanoke, Virginia, who 
died on August 28, 1934, aged sixty-five, received his medical 


degree in the University College of Medicine, Richmond, in 1898 


He was a member of the American Academy of (Ophthal 
mology and Otolaryngology and a Fellow of the American Col 
lege of Surgeons. 

At the time of his death, Dr. Garrett was on the staff of the 
Roanoke Hospital. 


He is survived by his widow and one son 


Dr. Anthony J. Giordano 


Dr. AntHony J. Grorpano was born on March 23, 1897, in 
New York City, and died in Yonkers, New York, on January 
23, 1935. 

Dr. Giordano received the degrees of F.A.C.S. and M.D. 
from Fordham University, New York, in 1920, and began the 
practice of medicine in New York City in March, 1921. He 
later began to specialize in ear, nose and throat work and took 
postgraduate work in Vienna in 1926. 

At the time of his death Dr. Giordano was Chief of Staff 
of the Ear, Nose and Throat Department of St. Joseph's Hos 
pital, Yonkers, and Visiting Surgeon of the Seton Hospital and 
Columbus Hospital Extension, 167th Street, New York. 

He was a member of the American Academy of Ophthalmol 
ogy and Otolaryngology, the American Medical Society of Vienna, 
the Bronx County Medical Society, the Bronx Italian Medical 
Society, and a Fellow of the American College of Surgeons. 

Dr. Giordano is survived by his wife, his mother, two sons, 


and three daughters. 
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Dr. Edward Baldwin Gleason 


Dk. Epwarp B. Gieason was born in Philadelphia, on Octo 
13, 1854, and died there on November 30, 1934. 

wated in private schools in Philadelphia, he received his 

ree trom the University of Pennsylvania in 1878, 


Medical and Chirurgical College in 1899. In 1905 


‘ve gave him the honorary degree of LL.B 


~ 


(sleason was formerly professor of otology at the Medico 


vical College of Philadelphia, and larvngologist to the 


Ww nose, throat 


hia Hospital; surgeon in charge of. tl 


department of the Northern Dispensary; state’s attorney 


Pennsvivani of Founders and Patriots, 


with the rank of 


ican Academy of Ophthal 


volog h merican | oical Societv. 


\ledical ICL) ; f the Coll ve ot 


Philadelphia and of th merican Academy of 


fessor of otology 

Pennsylvania. His 

tions about the ear 

a most gemal and 

‘of friends both lay 

at one time even 

is na as author ot 


and one daughter. 


Dr. Peter Taylor Grant 

Dk. Perer Taytor GRANT was born in Parksville, New York, 
on March 7, 1884, and died in Grand Rapids, Michigan, on 
July 16, 1934 

He received his medical degree from the Kentucky School 
of Medicine and began the practice of medicine in Marengo, 
Indiana; later doing special postgraduate studies in his specialties 
in New York, Philadelphia, and Vienna, and practicing in Grand 
Rapids. 

Dr. Grant was a member of the American Academy of Oph- 


thalmology and Otolaryngology, local and state medical societies, 
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and at the time of his death was Chairman of the Section on 
Otolaryngology of the Michigan State Medical Association and 
Vice President of the Detroit ( tolarvngological Association, 

Dr. Grant was a Mason, and a member of the Peninsular 
and Lions Clubs. 


He is survived by his widow and three daughters. 


Dr. John Francis Healey 


Dr. Joun Francis HEALEY was born in Elmira, New York, 
on April 9, 1893, and died in Buffalo, New York, on November 
30, 1934. 


He received his medical degree from Buttalo University 
and did postgraduate work in New York Postgraduate Hospital, 
following which he took up the practice of ear, nose and throat 
work in Buffalo in 1918. 


He was a member of the American Academy of ()phthal 
mology and Otolaryngology, the American Medical Association 


and the Erie County Medical Society. 

At the time of his death Dr. Healey was on the staffs of 
Buffalo City Hospital, Buffalo General Hospital and the Chil 
dren’s Hospital. 


He served during the World War. 


His daughter, mother and two sisters survive him 


Dr. Frank John Holdsworth 


Dk. FRANK JoHN Hovtpswortu of Traverse City, Michigan, 
who died on April 4, 1935, at the age of sixty vears, was grad 
uated from the University of Michigan in 1900, and began the 
practice of medicine in that vear in Williamsburg, Michigan 
Later he took up the practice of his specialties in Traverse City. 

He was a member of the American Academy of (phthal- 
mology and Otolaryngology, and the Michigan State Medical 
Society, and at the time of his death was on the staff of the 
James Decker Munson Hospital and Consultant at the Michigan 
State Hospital. 


His widow, one son, Dr. M. G. Holdsworth, and two grand 
children survive him. 
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Dr. Edward John Hussey 


ard John Hussey was born in Holyoke, Massachu 
29, 1883, and died there on December 

ne from the Harvard Medical School 

ned at Carney Hospital and tl e and | 


\lassa husetts (seneral 


Dr. George Clyde Kneedler 
FORGE CLYDE WKNEEDLER was_ born 
untyv, Pennsvilvania, on February 22, 1868, and 
Pennsvivania, on October 12, 1934 
raduated from Valparaiso University with the degree 
won his medical degree from the University of 


which he took postgraduate ear, Nose and throat 


York, Chicago, and Berlin, Gsermany Beginning 


tice in 1892, he confined his efforts to his specialty 
nose and throat since 1910. 
ing the early part of his special practice Dr. Kneedler 
lated with the Eve and Ear Hospital of Pittsburgh and 
later was on the staff of the Suburban General Hospital, Bellevue, 
Pennsylvania 
He was a member of the American Academy of Ophthal 
mology and Otolaryngology, the American Board of Otolaryn 
gology, the American Medical Association and the County and 
State Medical Societies. 


(ine son, Dr. M. W. Kneedler, survives him. 
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Dr. William Walter Lewis 

Dr. WittiAM Wacter Lewis was born on June 9, 1876, in 
St. Paul, Minnesota, and died there on July 27, 1935. 

Receiving his medical degree from the University of Minne 
sota, Dr. Lewis began the practice of medicine in 1903 in St. 
Paul. Later, in 1911-1913, he took postgraduate courses abroad 
in eye, ear, nose and throat work at the University of Wien, 
Austria, and in Berlin, and returned to practice these specialties. 

He was Assistant Professor of the Medical School of the 
University of Minnesota and on the staff of the Ancker Hos 


pital for many years. He was a member of the American Acad- 


emy of Ophthalmology and Otolaryngology, the American Med- 
ical Association, the American College of Surgeons, the Ramsey 
County Medical Society and the Minnesota Academy of Ophthal 
mology and Otolaryngology, having been honored with the pres 
idency of the latter in 1926. 

Dr. Lewis served as captain in the Medical Corps, U 
Army, during the World War. 

He was a member of the Presbyterian Church and a 32° 
Mason. 

His widow, one daughter and one son survive him. 


Dr. Clarence Loeb 


Dr. CLARENCE LoesB was born on March 21, 1876, in Colum 
bia, Missouri, and died on May 26, 1935, in Hubbard Woods, 
Illinois. 

He was a graduate of the University of Missouri and the 
Marion-Sims College of Medicine in St. Louis, following which 
he was an interne at the St. Louis City Hospital, and began the 
practice of medicine in 1900 in St. Louis. Later he took special 
postgraduate work in Berlin and Vienna. 

Dr. Loeb was Associate Professor of Ophthalmology at 
St. Louis University, Oculist to St. Louis City Hospital, the 
Alexian Brothers Hospital and the Mt. St. Rose Sanitarium, dur- 
ing his residence in St. Louis. At this time, too, he helped to 
establish the Missouri Association for the Blind, and was a mem- 
ber of the first executive committee. He served as first lieu- 
tenant in the M.R.C. Mobilization Camp, Nevada, Missouri, 
in 1916. 

For many years Dr. Loeb was editor of the Transactions 
of the American Academy of Ophthalmology and Otolaryngology 
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Dr. Lewis E. Maire 


>- 


Dr. Lewis FE. Marre, who died on January 9, 1935, at the 
age of seventy-nine, was graduated in 1881 from the Detroit 
Medical College and practiced in Grosse Pointe, Michigan. 

He was a member of the American Academy of Ophthal 
mology and Otolaryngology, member of the Michigan State Med 
ical Society and a past president of the Wayne County Medical 
Society. 

Dr. Maire was interested in civic affairs and was formerly 


a member of the Board of [:ducation and the Board of Health. 


Dr. Alexander Dunbar McKelvey 


Dr. ALEXANDER DUNBAR McKELvey was born in Brussels, 
Ontario, on September 17, 1885, and died in Toronto, Ontario, 
on January 6, 1935. 

Receiving his preliminary education at Mount Forest High 
School, he took his medical degrees from the University of To 
ronto and spent many vears in postgraduate work in the Massa- 
chusetts Eye and Ear Infirmary, Massachusetts General Hospital, 
and in Vienna, Basle and Berlin. 

Dr. McKelvey held hospital and teaching appointments in 
the Toronto General Hospital and University of Toronto, and 
was a member of the American Academy of Ophthalmology and 
Otolaryngology, the American College of Surgeons, College of 
Physicians and Surgeons of Ontario, Massachusetts Medical So 


ciety, Ontario Medical Association, Academy of Medicine, Toron- 
to, New England Ophthalmological and Otolaryngological Society. 


He is survived by his wife, three children, and one sister. 


Dr. Allyn Bernard Moise 


_— 


Dr. AttyN Bernard Moist was born July 29, 1877, in 
Natchitoches, Louisiana, and died December 23, 1934, in Shreve- 
port, Louisiana. 

Receiving his early education at the Jesuit College and his 
medical degree from Tulane University in New Orleans, and 
taking postgraduate work in the Ear, Nose and Throat Senses 
Hospital, Dr. Moise took up the practice of his ear, nose and 


throat specialty in Shreveport. 
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He was former Assistant House Surgeon to Touro Intirm 






ary of New Orleans, Acting Assistant Surgeon in the Publi 
Health and Marine Hospital Service of the United States, and 
at the time of his death was on the statts of the Schumpert Mem 
orial Hospital, North Loutsiana Hospital, Louisiana State Sant 


tarium and the Highland Sanitarium 








He was a member of the Shreveport Charity Board and 





Rotary Club, and a Fellow of the Amertecan Academy of (pl 






thalmology and Otolaryngology, the American Medical Assi 







tion, the American College of Surgeons, the Shreveport Me 
Society, Louisiana State Medical Society. Southern Med 









Association and the Tri-State Medical Societ 


\oise 








Dr. William Valentine Mullen 















VALENTINE MULLIN, for many vears a 


Dr. WInLttam 


ored Secretary of Instruction in the American Academy « 






Ophthalmology and Otolaryngology, and indefatigable in ever 





possible voluntary and required service for this augu 





was born in lowa City. lowa, on February 14. 1884. and die 





in Cleveland, Ohio, on April 25, 1935. 





He attended the State University of lowa and fimished his 





medical studies at Gross Medical College of the Universit 









Denver, graduating in 1908. He practiced general medicine 
Southern Colorado for several vears, taking up his spe 
ear, nose and throat work in Colorado Springs in 1912 
postgraduate work in otolaryngology in Berlin, 1914 

In 1926 he became head of the Department of © golog 






of the Cleveland Clinic 


iy 


on Laryngology, Rhinology and Otology of the American M: 






Mullin Was past Secretary and Chairman of the Se 





ical Association: Vice President and Treasurer, at on 





the American Laryngological Association, and 


the American Board 


iners in Otolarvngology ; member of the American Larvngolog 





time of his death: a member ot 






ical, Rhir - ogical and Otological Society, and the American Oto 
logical Society; Fellow of the American College of Surgeons 
served during the World War, and on the editorial board of the 





Annals of Otology, Rhinology and Laryngology 


FORTIETH ANNUAL MEI 


survived by his wite and one 


adequately ex 
| 

the magnificent service of this belove 
Valentine Mullin. He seemed ommpresent in the great 


ry, COVE! } almost impossible field of 


if otolat vnvolog 


naster keynote SI im mans anizations, and 
all combined an abilit f concentration im medical 
ate research \ h seems almost amazing 1n 

noe ae de ad 


add to those charact tics 1¢ are and pleasing 


of genial fellowship, with a greeting smile and handclasp 
» everv member of this organization He 


1 
1} 


i meetings, fraternizing with 


~ 


stimulating them to 


Dr. Clarence Anson Neighbors 


\nson NEIGHBORS was born in McPherson, 


1 


23, 1880, and died in Anaheim, Calitornia, on 
14. 1934 


1 


received his early education at the McPherson Academy 


tawa University, and obtained his medical degree from 


Citv Medical College in 1905. He began his medical 


~ 


practice in Emporia, Kansas, but moved to Anaheim, California, 


his health, and took up the practice of his 


Dr. Neighbors was a member of the American Academy of 


Ophthalmology and Otolaryngology, and past president of the 


~ 


L.von County Medical Association. 


In addition to his medical interests Dr. Neighbors was a 


trustee of the Baptist College of Kansas. 


He is survived by his widow and three children 
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Dr. Harry Edward Oesterling 


Dr. Harry Epwarp OrstTerLInG, of Winter Park, Florida, 
who died May 21, 1935, at the age of sixty-two, received his 
early education at Lindsley Academy, Wheeling, West Virginia, 
and graduated with his medical degree from the University of 
Pennsylvania in 1897, following which he did postgraduate work 
at Jefferson and Wills Eye Hospitals in Philadelphia, the New 
York Eye and Ear Infirmary, in Vienna, and at the Royal Hos 
pital, Munich. 

He began the practice of medicine in 1899 in Pittsburgh, 
later moving to Wheeling, West Virginia, and taking up eye, 
ear, nose and throat work. 

He was a member of the American Academy of Ophthal 
mology and Otolaryngology, Fellow of the American College of 
Surgeons, member of the West Virginia State Medical Associa 
tion, and formerly on the staff of the Ohio Valley General Hos 
pital of Wheeling. 

In addition to his medical affiliations, Dr. Oesterling was 
a trustee of Rollins College, Winter Park, Florida, the Fort 
Henry Club of Wheeling, West Virginia, and Vice President of 
the Library Board of Winter Park, Florida 

Dr. Oesterling was a Presbyterian and a Mason. 


He is survived by his widow. 


Dr. William Nelson Offutt 


Dr. WILLIAM NELSON OFrrutTtT, who died in Lexington, Ken 


tucky, on April 3, 1935, at the age of fifty-eight, was educated 


in private schools and Georgetown College at Georgetown, Ken 
tucky, and received his medical degree from the Hospital College 
of Medicine in Louisville in 1902. He began the practice of 
medicine in 1903 in Lexington, after postgraduate work 
specialty in London. 

At the time of his death Dr. Offutt was on tl 
the Good Samaritan and St. Joseph’s Hospitals. He 
member of the American Academy of Ophthalmology and Oto 
laryngology, Fellow of the American College of Surgeons, mem 
ber and past president of the Eye, Ear, Nose and Throat Section 
of the Kentucky State Medical Society, and a member of the 
Southern Medical Association. 
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Dr. (Offutt was an elder of the Second Presbyterian Church 
at Lexington, and was also keenly interested in farming and 
stock breeding, Boy Scout activities, hunting and _ fishing. 


He is survived by his widow, one son, a physician, three 


daughters and one brother. 


Dr. Victor Ray, Sr. 

Dr. Vicrork Ray, Sr., was born in New York City on June 
28, 1866, and died in Cincinnati, Ohio, on October 25, 1934. 

The first sixteen vears of his life were spent abroad. Re 
turning to the United States he entered the Massachusetts Inst 
tute of Technology, graduating in 1887, and took the position 
of chemist with the Anaconda Copper Company, later becoming 
manager and general superintendent of that company. He had, 
however, desired to study medicine and after nine years in the 
engineering field, he entered the Miami Medical School, Cincinnati, 
in 1894, receiving his medical degree in 1897. Following his 
interneship in the old City Hospital, he began the practice of 
ophthalmology with his brother-in-law, Dr. Robert Sattler. 

In 1926, Dr. Ray was appointed Professor of Ophthalmology 
in the Medical Department of the University of Cincinnati, having 
previously served as Assistant Professor. In 1926, he was 
elected President of the Academy of Medicine. At the time of 
his death Dr. Ray was a member of the staff of the Gaood Samari 
tan Hospital and of the Ophthalmic Hospital. 

Hle was a member of the American Academy of Ophthal 
mology and Otolarvngology and of the American Medical Asso 
ciation. 

Dr. Ray was an expert in ophthalmic surgery, a diagnostician 
of excellent judgment and wide clinical experience, and possessed 
of great personal charm. 

\ wife, two daughters, and one son, Dr. Victor Ray, IJr., 


survive him. 


Dr. William Scott Renner 
Dr. W. Scorr RENNER was born at Jordan Station, Ontario, 
on March 31, 1861, and died in Buffalo, New York, on October 
10, 1934 
Receiving his early education at St. Catherine’s Collegiate 


Institute, St. Catherines, Ontario, he graduated from MeGill 
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University of Montreal in 1884 with the degree of M.D.. C.M 


following which he took postgraduate work in Vienna and Berlin 





he took up the practice oft his specialty of nose, throat 


Returning 
and ear in Bufttalo in 1885. Dr. Renner was for several vears 






' 


Professor of Laryngology at Niagara University, and Clinical 






Professor of Larvngology and Associate Protessor ¢ 






gology at the University of Buttalo. He was at various times on 


the statts of the Butfalo Eve and Ear Intirmary, Buttalo ¢ 





dren’s Hospital, Sisters of Charity Hospital, Deaconess Hospital, 
Emergency Hospital, Merey Hospital, Memorial Hospital, But 


falo City Hospital and the Erie County Hospital, Buttalo, and 








the J. N. Adam Hospital, Perrysburg, N. Y.; consulting special 
ist in diseases of the ear, nose and throat, U. S. Public Health 






Service and of the U. S. Veterans’ Bureat 










Dr. Renner was a member of the American Academy ot 
Ophthalmology and Otolaryngology, American Laryngologica 
\ssociation, American Larvngological, Rhinological and Otol 







ical Society and American Otological Society: Fellow of th 





American College of Surgeons; past president of the Butta 


Academy of Medicine; member of State and County Medical 


American Medical Assoctatior 


was the author of various articles dealing with 









Societies and of the 









Dr. Renner 







diseases of the nose, throat and car, a 


palian, and a member of Nu Sigma Nu Fraternity 











Dr. Duncan Campbell Smyth 












Dr. DUNCAN CAMPBELL SMYTH was born on Mav &, 1885 
kline. 


at Port Hood, Nova Scotia, and died June 11, 1935, in Brookli 







Massachusetts. 





His early education was obtained at the Port Hood Academy 





and later at the University of St. Francis Navier’s College 





Antigonish, N.S. Receiving his medical degree from Harvard 


Medical School in 19 YY, he interned at the Massachusetts Eve and 







Kar Infirmary, and began to practice medicine in Boston 
; | 





For many vears Dr. Smvth was an instructor in Larvngolog, 


1 1 } 1 
+ th 


at the Harvard Medical School and at the time of Is dea 


was on the staffs of the Symmes Arlington Hospital, and_ the 






Massachusetts General Hospital, and Senior Surgeon in_ the 





Department of Otolaryngology of the Massachusetts Eve and 






ar Infirmary 





Waals 


Dr. Douglas Fox Wood 


Dr. Dovcrtas Fox Woop was born Decembet 


Faribault, Minnesota, and died on February 9, 


Petersburg, Florida 
Following his early education at the Shattuck Military School 


in Faribault, and obtaining his medical degree at MeGill Umi 


~ 
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versity in Montreal, in 1900, Dr. Wood began the practice otf 
medicine in Hanska, Minnesota. Later he did postgraduate work 
in eve, ear, nose and throat in Chicago and New York, and con 
tinued his studies at the University of Vienna. He then took up 
the practice of his specialties in Minneapolis in 1909 

For many years Dr. Wood was on the staffs of the North 
western, Abbott, and Swedish Hospitals, and was very active 
in work for the blind in his city and state. He was instrumental 
in organizing the first school eve clinic and the sight-saving 
classes of the public schools of Minneapolis 

He was a member of the American Academy of Ophthal 


mology and Otolaryngology, Fellow of the American College of 


Surgeons, member of the Minnesota State Medical Association, 


former Vice President of the Hennepin County Medical Society 
and on their Board of Censors, and Past President of the Minn 
sota Academy of Ophthalmology, Otology and Laryngolog 

In addition to his medical interests, Dr. Wood was Past 
President of the State Society of Sons of the American Revolu 
tion and first President of the Minneapolis Chapter, and a Mason 


He is survived by his widow and one daughter. 


Dr. John Westley Wright 


Dr. Joun Westitey Wricut, of Columbus, Ohio, who died 
on May 23, 1935, at the age of ninety-two, was graduated from 
the Cincinnati College of Medicine and Surgery with his medical 
degree in 1873. 

He was a member of the American Academy of ©phthal 
mology and Otolaryngology. At one time Dr. Wright was on 
the staff of the Protestant Hospital, now known as the White 
Cross Hospital, from 1891-1910 was Professor of Ophthalmology 
at Ohio Medical University and Starling-Ohio Medical College 
and was later Emeritus Professor of Clinical Ophthalmology at 
the Ohio State University College of Medicine. 

Dr. Wright was also a Civil War veteran, and is known 


for his authorship of a “Textbook on Ophthalmology.” 


Dr. Henry Byrd Young 


Dr. Henry Byrp YounG was born at Monmouth, Illinois, 
on March 20, 1851, and died at Burlington, lowa, on December 


10, 1934. 
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(graduating from Chicago Medical College (later affiliated 
with Northwestern University) in 1875, he entered practice in 
Southern Minnesota Later he went to Vienna for advanced 
study in ophthalmology and otology, and in 1879 began the 
practice of these specialties in Burlington, and remained there 


fittv-five vears 


\t various times Dr. Young was on the statts of Francis, 


Burlington, Protestant and Mereyv Hospitals He was a life 
member of the American Academy of ‘ iphthalmology and Oto 
larvngology, past Presi t th lowa State Medical Society, 


an honorary membet hicago Ophthalmological Society, 


iy 


ind had served thi terms as President of the Des Momes County 


was Consulting Ophthalmologist to the 


was on the draft board all through the 


was keenly interested 
in his chosen field in 
] 


and three grand 


~ 


Dr. Edward Frank Ziegelman 


Dr. Epwarp FRANK ZIEGELMAN was born in Ia Crosse, 
Wisconsin, on July 10, 1884, and died October 12, 1934, on board 


a Chicago & Northwestern train between Maywood and Chicago. 

Dr. Ziegelman was educated at the University of Wisconsin, 
Oregon Medical College, graduated from Jefferson Medical Col 
lege with the degree of M.D... in 1912, and served as interne in 
the [episcopal Hospital, Philadelphia and Kings County Hospital, 
Brooklyn, New York. 

Following World War service with the United States Army 
abroad as General Surgeon, Dr. Ziegelman practiced in Portland, 
Oregon, until September, 1924, leaving to take up postgraduate 
work in ear, nose and throat at Stanford Medical School, Berlin, 
London, Paris and Vienna; then returned to practice his spe 
cialtv in San Mateo and San Francisco, California. 

Dr. Ziegelman was a member of the American Academy of 


Ophthalmology and Otolarynogolgy, the American Laryngolog- 


ical, Rhinological and Otological Society, the American Otological 
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Society, diplomate of the American Board of Otolaryngology, 
California Medical Association, Pacitic Coast Oto-Ophthalmolog 
ical Society, a Fellow of the American College of Surgeons, and ; 
life member of the American Medical Association of Vienna. At 


the time of his death he was Assistant in the Department of Otol 


ogy, Rhinology and Laryngology of Stanford University and Med 


ical School, Instructor in Anatomy of the College 
and Surgeons, Dental Department, San Francisco, ¢ 
a member of the staffs of St. Vincent’s Hospital and Multi 
Hospital in Portland, Oregon, and Oto-Rhino-Laryngologist 
the Mills Memorial Hospital and the San Mateo Communit 
Hospital, both of San Mateo, California 

Dr. Ziegelman was the author of 
articles. 


He is survived by his mother and two sisters 


REPORT OF THI 
AMERICAN BOARD OF OPHTHALMOLOGY 


Since the last meeting of the Academy in Chicago, 


the Board has conducted three examinations: 


San Antonio .. .. November 12, 1934 
Philadelphia. June 8, 1935 
New York : cess «ees SOME RE, F955 

Since the first examination held in December, 1916, we hav: 
conducted 48 examinations and a total of 1,248 certificates 
have been issued. 

This is the first vear that the Board has functioned with a 
membership of twelve instead of nine. As a result fewer outside 
Associate Examiners have been called on. The need for Associ 
ates has been further reduced by conducting examinations through 
out the full day, instead of only halfday as formerly. 

The new Directory was issued this year and 1,240 copies 
were sent gratis to diplomates, hospitals, medical schools and 
other institutions. 

Three syllabuses have been published covering the subjects 
of Refraction, Pathology, and of Optics and Visual Physiology 
It is hoped that these will be of service not only to the candidate 
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is to prepare himself for the exam 
ranging courses on these sub 


~ = 


' 
now being dr 


Reports of Standing Committees 


-EPORT OF THE AMERICAN COMMITTEE ON OPTICS 
AND VISUAL PHYSIOLOGY 


1. Our Committee has recommended that visual acuity of 
20/20 in each eve, without correcting lenses, be required as the 


minimum visual standard for admission to the United States 


Military Acade my. 


2. We approved the suggestion that all advertising matter 
concerning optical apparatus, including lenses, be passed upon 


by competent individuals before publication in the American 


Ophthalmic Journals. This Committee announced its willing 


ness to cooperate in this work. 
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3. The syllabus on Optics and Visual Physiology adopted 
by the American Board of Ophthalmology was approved as the 
minimum requirement for preparation in the field of Physiologic 
Optics. Copies may be obtained from the secretary of the 


American Board of Ophthalmology. 


4. We believe that serious consideration should be given 


to the simplification and cost reduction of ophthalmic equipment 


5. Among the activities of this committee which are now in 
progress are: 
A. Studies of visual acuity are being conducted by us in the 


Department of Psychology, University of Michigan 


B. The study ot the lensometer from. the standpoint Of pra¢ 


ticality and cost 


C. The establishment of a bureau where information may be 
obtained by American ophthalmologists about) ophthalmic 


equipment manufactured anywhere in the world 


D. The study of foreign instruments which seem to have out 
standing merit. 


E. The following foreign instruments have been found useful 
S ~ 


in the treatment of heterophoria and heterotropia: — the 
Synoptiscope, the Synoptophore, and the Orthoptoscope, all 
of English manufacture. 


1 


The English Fincham Coincidence Optometer, the Dobson 
Concentrator, and the German Bush Combined Tonometer and 
Microscope are among the instruments which seem worthy of 


further study. 
Respectfully submitted, 
CoNRAD BERENS, M.D.. secretar\ 


Members of the Committee 
Epwarp Jackson, M.D., chairman 
CHARLES A. Baun, M.D. 
S. Jupp Beacu, M.D. 
WILLIAM L. BeEnepict, M.D. 
ALFRED Cowan, M.D. 
Joun N. Evans, M.D. 
Watcter B. LANCASTER, M.D. 
Wituriam H. Lueppe, M.D. 


(The report was received with thanks. ) 
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XTRAMURAL GRADUATE INSTRUCTION 
HarkY S. GrRADLE: Mr. President, th 
ral Garaduate Instruction, for the past vea 
busy dome nothing Var 

been given without the aid 


Committee on 
ous courses 
Or assistance oft the 


xtramural Instruction The have seemed to 


poli eCman 


crossing 


ar, nose and thi 
lime 
they would 
forth and so on We sent wor 


have communicated with 


’ ] 
around 


the 
number of 
providing courses. 


, ; 
nat these mstil 


own courses without the ommiuttee 
Consequently, the Committee feels that they 


unnecessary and that the time evidently 1s not 


extramural instruction 


| think the report of the Committee 
raduate Instruction is quite characteristic of 
ot 


This group men has devoted a tremendous 
to the work and the opportunities thev hi : 

have not been taken They do not want to bi 

ause they 


are a commiuittec | think they 
with thanks. We are sorry that the Ameri 


tutions did not avail themselves of the opportunities 


he Academy. 


(Upon motion made by Dr. 


] ] 
| 


Burch, the Committee 
sed Wil 


. thanks. ) 


NATIONAL OTOLARYNGOLOGICAL 


LIBRARY 
Dr. Racpu A. FENTON: Mr. 


President, May | be permitted 
to say, for Dr. 


’ Shurly, that without knowing when this report 
would be called for, the Public Relations Committee arranged 
a broadeast for him at this hour. 
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{ would say Dr. Shurly’s report is embodied in his recom 
mendations to the Teachers’ Section mecting the other night, and 


in that form will reach the membership of the Academy 


PREVENTION AND AMELIORATION 


Dr. Horack NEWHAR' 
Academy - Your Committe 
rather lengthy report 
President and Secret: 
close of thi mecting 


ina few words some 


actively 


out for 
()utstanding thi 

the tea hing ot otology 

because we have found that one 

ress in different communities tn th 

and on the question ot deatness 

knowledge on the part of th 

of this group and _ the 

that the courses in many of our schools |x 


cases expanded to include the teaching of th 


Last vear, stimulated largely by the generous grant of out 


~ 


Council for funds, we were able to set up a research project, a 


combination of effort on the part of the School of Electrical 


Engineering and the Division of Otolaryngology of the Medical 
School of the University of Minnesota, its specitic purpose being 
to study the efficiency of hearing aids, and also we have just 
taken on the study of audiometry, in which there is a great deal 


of interest. 


So far, we are able to report there is such a variation in 
the efficiency of carbon microphone hearing aids as now produced, 
that it is necessary, in order to be fair to our patient, to recom 
mend that he try out several instruments of different makes 
before making a choice. In this matter the otologists can be of 


great help. 
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Po discourage an undesirable practice that has come to the 
notice of this particular Committee in that the hearing agents 
have been known to offe1 I don’t want to use the word “bribes” 

bonuses to individuals for referring to them prospects for 
purchasing their instruments, we introduced before the American 
( tological Society and the American Larvngological, Rhinological 
and Otological Society, at their last annual meetings in June, 


his resolution: 


VHEREAS 


This resolution was unanimously adopted by both organiza 


tions and | think is under consideration in our Couneil subject 


the approval of the American Academy of Ophthalmology and 


have been 


hich we vreatly interested in out 

has been the exhibits held at the American Medical Asso 
ciation meeting, at the Minnesota State Medical Association and 
at our meeting this week. Your Committee feels that there is 
need for us to know more about the work in this line, and the 
response which we have had to inquiries, not only among oto 
laryngologists, but pediatricians, neurologists, and others, has 
been most gratifving, and we feel the efforts are very much 


worth while 


We have also carried on a study of the hearing loss among 
rural school children as compared with city school cl’ldren, and 


we find a great need of larger effort with the country school 


children. Also, as a side issue, we have contirmed the often made 


statement that the hearing tests made by public school nurses 
are absolutely inadequate. The discrepancy is so great it 1s 


appalling. 


We recommend the putting forth of greater efforts by the 


medical profession to secure the adoption of accurate hearing 
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tests of all school children as a part of every school health pro 
gram and that a careful test of the hearing acuity be included 
in the periodic, routine, health examination of individuals of 


all ages. 


We would recommend, further, the formation of similar 
committees of like purpose by medical societies in our different 
states and larger cities, to be composed of men interested in the 
problem of better hearing. The well-detined activities of such 
committees would soon effect a detinite reduction in the large 
number of our population afflicted with a handicapping hearing 
loss; would materially increase the amount of medical work for 
the individual physician and would be a real factor in demonstrat 


ing to the laity the public-mindedness of our profession 


Your Committee wishes to expand its membership to fill 
in the gaps caused by the lamented death of Dr. Ziegelman and 
the resignation of Dr. Tobey, by the appointment of Dr. Fursten 


berg and Dr. Marshall Taylor as members. 


Respectfully submitted, 


Joun F. BaRNHILI 
(GORDON BERRY 
THOMAS Ic. CARMODY 
Ee. H. Cary 

GEORGE M. Coates 
Howarp V. DuTrrow 
Austin A. HAYDEN 
FreDERICK T. Hint 
Burt R. SHurvy 
CLaupE T. UREN 


Horack NEWHART, chairman 


(Upon motion made by Dr. Fenton, the report was received 


with thanks. ) 


PUBLIC RELATIONS 


Continuing the policy of public instruction heretofore author 


ized by the Council, your Committee on Public Relations secured 


abstracts and prepared thirty press releases and three broadcasts 
before reaching Cincinnati. The services of a press agent ap 


proved by the local medical society were secured for the distribu 
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releases: and a considerable number of other re 


om papers received late and covering current happenings 
session were prepared here, and special interviews were 
supervised by Committee members Particular interest in the 
events of the session was, as last vear, manifested by national 


rvices reporting on scientific medicine. 


evidenced by clippings submitted to the Council, better 


rpretation has been secured at this session and 


rules of the American Medical As 
all local physicians were excluded from all 


except the preliminary announcement, and your 


1 
} 


wishes to express its appreciation for the hearty coop 
Drs. Iglauer and King, as well as the editors and special 
national and. local press associations, local news 


] 


wlicals reporti | 


on scientific medicine 


ng 


to broadcasts by Dr. Burch, on “The Academy 

Dr. Davis, on “Crossed Eves,” and Dr. Shurly, 

Sinuses,” the chairman of vour Committee gave 

rview preceding the Academy meeting last week, 

ng the anniversary session and paving tribute to Drs. Vail 
and Holmes: Dr. Brunner gave a radio interview on “Socialized 
ine in Austria,” and Dr. McKee prepared a national broad 


oft Glasses 


inuation of current policies has been recommended to 
vour Commiittec 
Respectfully submitted, 


RALPH A. FENTON, chairman 
JouHN J. SHEA 
ErRLING W. HANSEN 


PRESIDENT EaGeeton: The work of this Committee is prob- 


ably further reaching than any other activity of this Society that 


is not truly medical. 


One of the disgraces of the medical protession and there 
are very few — has been the amount of personal exploitation that 


has gone on in the public press by certain members who, seeing 
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an opportunity to increase their practices, have used their posi 


tion on the programs of different medical societies. 


The Council gave a great deal of attention, under the advice 
of Dr. Wherry and Dr. Fenton, some years ago, to this matter, 
with the result that the condition during the last two vears has 
wonderfully improved, increasing the dignity and the intluence 
of the profession and making those men who would exploit them 


selves feel that not only is it a wrong thing but it 1s a dangerous 


1 
He 


thing. Personally, | want to thank Dr. Fenton for what 


has done 


(The report was accepted with thanks. 


OPHTHALMIC PATHOLOGY 


Dk. Harry S. Grapte: There is very little to report in 
addition to what has been reported in previous vears. The Army 
Medical Museum is carrying on the Registry of Ophthalmology 
as it has for the past fifteen vears. It is continuing the work 
There are continuous specimens coming into the museum which 
are being handled in the same beautiful manner in which they 
have been handled in the past. The museum now numbers ove 
5,000 specimens and bids fair to be one of the great ophthalmic 


collections of all time. 


It is urged that all members continue to send interesting 
material to the museum as they have in the past. The scope 
of the loan sets, which were manufactured by the museum with 
Academy money, is increasing continuously and these sets are 
in almost constant circulation. They are being revised by the 
present curator of the museum and the histories and descriptions 
are being more or less rewritten to conform to the sets that are 
being put out by Dr. Theobald for the American Board of 


Ophthalmology. 


The work at the museum is continuing and deserves the 


further support of the Academy. 


(The report was accepted with thanks. ) 
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REPORT OF 
PH SENIOR MEMBER OF THE COUNCIL 


Phrough the cooperation of the Army Medical Museum, 
there has been created a Registry of ¢ tolarvngologic Pathology. 


Members are urged to contributed interesting material. 


Committee appomnted: Dr. Joseph ( ¢, Chicago, Ilinois 


I 


The Board of Secretari hs been authorized to appoint 


assistant secretat reate a group capable of taking over the 


duties of a sSecretar\ 


iw Finanee Commit 


expenses as COTTE 
Phat the capital amount investment 


States and Canadian Government bonds 


hmance Com) 


portfolio 


following research appropriations are authorized : 


’r. William J. MeNally $ 750.00 
Ralph A. Fenton 250.00 
Horace Newhart for the Committee 
on the Hard of Hearing 250.00 

ir. M. H. Lurie 200.00 


\rmy Medical Museum 1000.00 





International Committee on Trachoma 100.00 


The Activities Committee has advised no change in the 


convention setup of 1936. Approved by the Council. 


Phe list of those delinquent in dues was caretully analyzed 


and the Executive Secretary was authorized to drop trom the rolls 





on January first of each vear those delinquent for four years 


or more 


\ proposal was submitted that members either dropping out 


of their local eve, ear, nose and throat societies, or not at present 


a member of such local societies, be dropped from Academy 


membership. 
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The Council deemed it wise at the present time to Oppose 
such a suggestion, which, if put in force, obviously would neces 


sitate a reorganization of the structure of the Academy 


A proposal was offered to create a Bibliographic Bureau 
to which members could send requests for reference lists on 
selected subjects. That this service be rendered at a low mini 


mum cost. 


The Council instructed the Secretaries to investigate and ofte1 


recommendations. 


The minutes of the Teachers’ Section to be printed in the 


Fall Bulletin and made easily available to teaching institutions 


The Transactions of 1935 are to be dedicated to Doctor 


\llen Greenwood of Boston. Massachusetts 

The Extramural Graduate Committee to be dropped. 

The Public Relations Committee to be continued as a 
present. 


The Council approved the granting of a membership certifi 
cate to new members. That such a certificate be made availabl 


to old members at one dollar. 


To encourage the development of suitable moving pictur 
films of an educational type, the Council set aside a sum of 
money to be expended under the direction of the Board of 


Secretaries. 


(The report was accepted as read.) 





New Business 


Dr. FRANK E. Burcu: I move that the Committee on the 
National Otolaryngological Library be discharged and the serv 
ices of that Committee be incorporated in the Surgeon General's 
Library. 


(The motion was seconded by Dr. Ralph Fenton, put to a 


vote and carried.) 


FORTIETH ANNUAL MEETING 
Election of Members 


Dre. W.P. Wierry: The Council has instructed me to advise 


that the following have been elected to membership by the Council: 
| 


\nderson, William Banks, McPherson Hospital, Durham, N. C 
Op 
. Lancelot, 170 St. Georg . Poronto, Ontario, Op 
Shirley Harold, 309 Sti Street, New London, Conn., 
\LK 
Robert J., 105 Main St., Saranac Lake, N. ¥ 


ows, John, 58 Ek. Washington St., Chicago, HL, Op 


rman, Philip G., 174 Central St.. Lowell, Mass., Op. 


~ Charles, 303 Osborn Bldg., Cleveland, Ohio, ALR 
vnwood Kent, 151 Rock St.. Fall River, Mass., © 
edwin B., 470 Park Ave... New York, N. Y., ALR 
Robert John, Jenkins Areade, Pittsburgh, Pa., Op 
Ralph Edwin, 230 Michigan St., Toledo, Ohio, Op 
radlev, Basil Vincent, Medical Arts Bldg., Toronto, Ontario, 
\LR 
ow, Walter James, 1512 Marion St., Columbia, S. C.. ALR 
¢g, Andrew Johnson, 624 Medical Arts Bldg., Portland, 
Oregon, Op 
Birt Lee, 208 Grand St., Newburgh, N. Y.. ALR 
Joseph M. L., 31 Jefferson St., Brooklyn, N. Y.. Op. 
uffington, Wiley Ross, 1206 Hibernia Bank, New Orleans, La., 
{ Pp 
Bunnell, Chester Wm., 121 E. 60th St.. New York, N. Y., ALR 
Burke, B. Russell, 478 Peachtree St., Atlanta, Ga., ALR 
Burman, Herman Joseph, 1235 Grand Concourse, New York, N 
Y., ALR 
Busler, Howard Sherwood, N. E. Cor. Baltimore and Owen Aves.. 
Lansdowne, Pa., ALR 
‘echa, Albin Hastings, Naval Hospital, Quantico, Virginia, 
‘ohen, Nathan Bertram, 232 State St., Perth Amboy, N. J.. 
‘olgin, William Edward, 605 Columbus Ave., Waco, Texas, Op. 
‘ombacker. Leon C., 101™ Lincoln Ave., W. Fergus Falls, Minn.., 
Op. 
‘onboy, John Edward, 2257 University Ave., New York, N. Y.. 
Op. 
‘onway, William S., 31414 Howard St., Petoskey, Mich., ALR 
‘oon, Eugene H., 131 Fulton Ave., Hempstead, N. Y. 


‘ourtney, Robert Hull, 501 FE. Franklin St., Richmond, Va., Op. 
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Cracovaner, Arthur J., 103 I. 7&th St.. New York, N. Y., ALR 

Crage, Francis M., 30 N. Michigan Ave., Chicago, IL, Op 

Croushore, James Elliott, 2501 W. Grand Blvd., Detroit, Mich., 
ALR 

Dickerson, William Edwin, 802 Masonic Temple, Danville, Va., 


ALR 


Dirion, Josephine Koob. 835 Rose Bldg., Cleveland, ohio, Op 


Dunaway, Carl Ellis, 1209 Huntington Bldg., Miami, Fla., AIR 


Edwards, Stephen Austin, Home Guard Bldg., Van Wert, Ohio, 
ALR 

Faier, Samuel Z., Medical Arts Bldg., Omaha, Nebr., ALK 

Farrell, James Irving, 250 Genesee St., Utica, N. Y.. Op. 

Feldman, Louis A., 259 New York Ave., Brooklyn, N. Y., Op 

Fellows, Manley Fording, 815 Medical Arts Bldg., Duluth, Minn.., 
( )p. : 

Ferguson, Everett Russell, P. & S. Hospital, Cleveland, Tenn 

Fernandez, Francisco M., 343 Ingraham Bldg., Miami, Fla., Op 

Fishman, Louis Zolo, 1439 Summerdale Ave., Chicago, Il, ALR 

Foster, Harold, 9205—35th Ave., Jackson Heights, New York, 
N. Y., ALR 

Foster, Warren Henry, 408—217 Fifth Avenue, S., Clinton, lowa, 
ALR 

Foster, Wayne Jones, 601 Higley Bldg., Cedar Rapids, lowa, ALR 

Furlong, Thomas Francis, Jr.. 601-2 Times Medical Bldg., Ard 
more, Pa., ALR 

Garrett, Ernest Walter, 952 Hanna Bldg., Cleveland, Ohio, AIR 

remeroy, Joseph Conrad, Henry Ford Hospital, Detroit, Mich., 
ALR 

nbson, Glen Gregory, Beury Bldg., 3701 N. Broad St., Phila 
delphia, Pa., Op. 

~ldberg, Sylvan S., 1917 Wilshire Blvd., Los Angeles, Calif., 
ALR 

ldthwaite, Ralph Harvard, Gorgas Hospital, Canal Zone, Pan 
ama, OALR 

woch, John Barr, 1027 Canal Bank Bldg., New Orleans, La., 
ALR 

Green, Hyman Sylvan, 1005 Belmont Avenue, Chicago, IIl., ALR 

Griswold, George Wayne, 211 W. 3rd St., Roswell, N. M., ALR 

Gundersen, Trygve, 5 Bay State Roard, Boston, Mass., Op. 

Haire, Paul Gregory, 6 Pleasant St., Malden, Mass., Op. 

Hammond, Arthur, 918 David Whitney Bldg., Detroit, Mich.. 
ALR 
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Hand, Frank, 490 Post St., San Francisco, Calif., ALR 
High, Clifton Earl, Small Bldg.. Wellington, Texas, Op 
Hilgartner, Henry Louis, Jr., 209 Norwood Bldg., Austin, Texas, 
Op 
Hochtilzer, John J., 641 Lowry Medical Arts Bldg.. St. Paul, 
Minn., ALR 
Holmes, Will Wanee, Masonic Temple, Logansport, Ind., ALR 
(seorge Allen, Broadway, Hannibal, Mo., ALR 
rrey Douglas 3 yoet ' . sere afd 
1847 Denson Ave.., 
mes Wilkinson, LOL Chi 


2 De 


L] 


otte, Walhat 
ALR 


in cago, Il., ALR 
Willis Hess, 234 N. Duke St., Lancaster, Pa., ALR 
uel Louis, 1148 Euelid Ave., Cleveland, Ohio, ALR 
Marcus, 734 Ocean Ave., Brooklyn, N. Y., Op 
rson, 40 Ie. Fourth St., Cinemnati, Ohio 


Philip (;eorge, 115 | Olst Me New York. N : 


| 
blectoy fseorye 


s Llovd, 1201 N. Calvert St., Baltimore, Md., Op. 
ercival, 635 W. 165th St.. New York, N. Y., Op. 
Mann, Albert Howell, 209 Pine St., Texarkana, Arkansas-Texas, 
\LR 
Marchman, Oscar Milton, 814 Medical Arts Bldg., Dallas, Texas, 
\LR 
Marshall, Hal E., 227 I. Douglas St., Wichita, Kansas, ALR 
Matusow, Abraham Perlin, 1100 Grand Concourse, New York, 
N. Y., ALR 
Maxwell, Harvey Cecil, Fort Sam Houston, Texas, OALR 
MeLellan, Thomas George, First National Bank Bldg., Connells 


ville, Pa., Op 
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McPherson, Samuel Dace, McPherson Hospital, Durham, N. ¢ 
ALR 
Mesirow, Maurice Elias, 185 N. Wabash, Chicago, HL. Op 
Miller, George Leslie, 14805 Detroit Ave., Lakewood, Ohio, ( /p 
Miniter, Francis Gabriel, 419 Boylston St., Boston, Mass., ALR 
Monahan, James Joseph, 31 S. Jordin St., Shenandoah, Pa., ALR 
Moore, J. Hallock, 1050 Fifth Ave.. Huntington, W. Va.. ALR 
Mullen, Clifford John, 338 Brotherhood Bldg... Kansas © 
Kansas, Op 
Nethercut, Glenway Warren, 25 E. Washinetor 
Op. 
Northington, Page, 20 FE. 53rd St... New Yor 
Owsley, John Quincy, Bureau of Medicine 
Department, Washington, 1). C., ALR 
Parry, Thaver L., Second National Bldg., Akron, Ohio, ALR 
Parsell, Louis Alger, 755 Paulsen M. & D. Bldg., Spokane, Wash 
ALR 
Pfeiffer, Raymond Louis, 635 West 165th St.. New York, N. 
Op 
Pino, Ralph Harrison, 1001 David Whitney Bldg., Detroit, Mich 
Op. 
Pochert, Rolland C., 409 Matthews Bldg... (Owosso, Mich., ALR 
Porter, Whitney C., Republic Bidg., Denver, Colo., Op 
Potter, Jacob John, University Hospital, lowa City, lowa, ALR 
Pressman, Joel Jay, 1917 Wilshire Blvd., Los Angeles, Calif., ALR 
Quiring, Walter ©., 101 First West, Hutchinson, Kansas, ALR 
Reimers, Robert S., 613 Eighth St., Fort Madison, lowa, ALR 
Richman, Frances, 522 Ocean Ave., Brooklyn, N. Y., Op 
Riddell, Malcolm M., 112'™% Front St., Fremont, Ohio, ALR 
Rimer, Frank Hogan, 7026 Jenkins Arcade, Pittsburgh, Pa., ALR 
Risch, Otto Carl, 104 E. 40th St... New York, N. Y.. ALR 
Rones, Benjamin, 1610 Eve Street, N.W., Washington, D. C., Op 
Row, Dunn Hamilton, 23 EF. Ohio St., Indianapolis, Ind., Op 
Sachs, Benjamin, 483 Beacon St., Boston, Mass., Op. 
Schechter, Solomon, 1749 Grand Concourse, New York, N 
ALR 
Schwartz, Leo, Jr., 1 West 73rd St.. New York, N. Y.. ALR 
Secoy, Harry Raymond, Everett Clinic, Everett, Wash., ALR 


Selinger, Elias, 55 E. Washington St., Chicago, Il., Op. 


Semenov, Herman, 500 S. Lucas St., Los Angeles, Calif.. AIR 
Shipman, James Shelby, 542 Cooper St., Camden, N. J., Op. 
Sparber, Herman, 4701 Fifteenth Ave, Brooklyn, N. Y., Op. 
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Steinbugler, William F. C., 515 Ocean Ave., Brooklyn, N. Y., Op. 


Stern, Milton J., 1300 First National Bank, Lexington, Ky., Op 


Stone, Leslie Ogburn, U.S. S. New Orleans, care of Postmaster, 
San Pedro, Calif., ALR 
Frank Ulmer, Doctors Bldg., Cincinnati, Ohio, ALR 
Hf. Marshall, 111 W. Adams St., Jacksonville, Fla., ALR 
\W. Maxwell, 1228 Medical Arts Bldg., Dallas, Texas, 


\LKR 
rd Garland, 1230 Maison Blanel 
\LR 
Joseph, 244 W. 74th St., 


geil, BO N. Michigan 
Mavnard ©., 30 W, 59tl 
Wible, LeRoy Ellwood, 516-17 
\LR 
Wood, Edward Christopher, 405 rk , and 8O Maplk 
White Plains, N. Y., Op. 
larence M., 305 South St., Aberdeen, Wash... ALR 


+] ‘ eee ae | Pe Pore 
1 move hat the Secretary be instruct 


ed to cast the unanimous ballot for the election of these members. 


(The motion was seconded and carried, and the 141 candi 


dates were elected members of the Academv. ) 





MINUTES 


Election of Officers 


Dr. W. P. WHeERrRY: By 


authority of the Couneil, 
the following nominations : 


~ 


Dr. FRANK EE. BurcH 
St. Paul, Minn 


— 
(ophthalmologi 


(Upon motion regularly made and seconded 


' he 
were closed tor President, and Secretary Wherry cast 


allot for the election ot 1), Lurel 


( 
' l 


1 
| 


Dkr. WHeERRY: 


Dr. WHeERRY 


Dr. GorRDON F. HaArRKNEsS (otolarvng 


Davenport, lowa 


(Upon motion regularly made and seconde: 
were closed for First Vice P 


the unanimous ballot 


resident, and Sect 


for the election of [1 


Dr. WHERRY: 


Dk. Joun H. DUNNINGTON (ophthalmologist 
New York, N. Y. 


( Upon motion, regularly made 


and seconded, the nominations 
were closed for Second Vice 


President and Secretary Wherry 
cast the unanimous ballot for the election of Dr. Dunnington. ) 
Dr. WHerrY: For Third Vice President 


Dr. CARROLL SMITH (otolaryngologist ) 


Spokane, Wash. 


(Upon motion regularly made and seconded, the nominations 
were closed for Third Vice President and the Secretary cast the 
unanimous ballot for the election of Dr. Smith.) 
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De. Wa 


nel of tl mipti ror the S 


ERRY ! he Council has deemed 


ec) 


i 


\tlanta 


Upon motion regularly made and seconded, 


unanimously electe 


Dk. Waerry: The Council has nominated and appointed 
as a member of the Board of Ophthalmology, Dr. Water B. 
LANCASTER of Boston; and as a member of the Committee on 
Optics and Visual Physiology, Dr. Joun N. Evans of Brooklyn, 


N. Y. 





MINUTES 
Selection of 1936 Convention City 


Dr. Waerry: The Council has canvassed the picture car 
fully and selected New York City as the meeting place for 1936 


Introduction of President-Elect 


PRESIDENT EAGLETON: Now it is my pleasure to introduc: 


to vou vour new President, but before turning the meeting ove 


1 


to him, | want to express to each and every one of you, but espx 
cially to the secretarial group, my thanks for the uniform kind 
ness they have shown me in an effort to make me do my 
with the greatest of ease, so that this vear that has passed 
the associations | have made mark a milestone in my lif: 

I want to introduce to you a man who is much more wort! 
of the honor that is conferred upon him than | am, Dr. Burch 

PRESIDENT-ELECT Burcu: Members of the Academy, 
have no inferiority complex at least, | have never been accused 
of it — but | know my own unworthiness in assuming this office 
All I can say is that | thank you and promise you | will endeavor 
so far as my limited ability permits, to carry on the traditions 


of the Academy with my very best efforts. | thank vou 


| should add that the incoming President does not take o 


until January 1, and Dr. Eagleton will continue in 


of the business aftairs 


Adjournment 


PRESIDENT EAGLETON: As your President, I declare 


meeting adjourned. 


(The meeting adjourned at six-forty o'clock.) 
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lphabet ical Last of Members 


Nut 


llows who have 


vears will be tern 


one-half the usual at 
($5.00) anualls 


HONORARY FELLOWS 
I85 N. Wabash Ave., Chicago, IIL, 


1190 Mountain St., Montreal, Canada, 
eo) fee (sumpendorfer St. 25, Vienna, V1,Austri 
. SiR JAMEs .148 Harley St., W. 1, London, Eng. 
RK. H.('13 
54 Welbeck St., Cavendish Sq., W., London, Eng 
Eiscunic. Pror. A.(°12).Ferdinandstrasse 10, Prague,Czechoslovakia 
Foster, Har '94 Professional Bldg., Kansas City, Mo., ALR 
GRAVES, Basit ('26 
11 Devonshire Place, Upper Wimpole St., W. 1, London, Eng. 
Gray, Apert A.('11 ee ROE (slasgow, Scotland 
pE Grosz, Pror. Eni (730) Budapest, VIII, Maria, V. 39, Op. 
Jackson, Epwarp( ‘02 Republic Bldg., Denver, Colo., Op. 
JouNnson, Linpsay (OS 
“Fairlawn” esplanade, Durban, Natal, Africa, Op 
KIRKPATRICK, Lt.-Co.. HeENryY('24) 
54 Welbeck St.,. W. 1, London, Eng 
KOLLER, Cart ('34)... 30 KK. 58th St.. New York, N. Y., Op 
LAUBER, Pror. Dr. Hans( 34 ..Aleja Roz 8, Warsaw, Poland, Op. 
Lawrorp, J. B.( 08) Sagamore, New Road, Ashtead, Surrey, Eng 
Lister, SiR Wittram T.(’23).24 Devonshire Pl., W. 1, London, Eng. 
NAGAR, Pror. F.(’25).. Freiestrasse 20, Zurich, Switzerland 
Patrerson, May. Gen. Rorert U.(733) 
U.S. Army, Office of Surgeon General, Washington, D. C., AIR 
Tittey, Hersert(’29)..University College Hosp., London, Eng., Op. 
Van DER Hoeve, Pror. J.('21). Rijnsburgerweg, 6 A, Leiden, Holland 





ALPHABETICAL 


LIFE MEMBERS 
A 


*Apams, A. L.('06) Professional Bldg., Jacksonville, Il., 
Apams, C. F.(’06)..........34 W. State St., Trenton, N. J., 
ALKIRE, H. .614 Kansas Ave., Topeka, Kan., 
poo eS Peers 248 S. Michigan Ave., Pasadena, Calif., 
AMBERG, EmiL(’06) ........Maccabee Bldg., Detroit, Mich., 
AnpreEws, A. H.(’98)....30 N. Michigan Ave., Chicago, IIl., 


B 
3AKER, Cuas. H.('06).Bay City Bank Bldg., Bay City, Mich.. 
Batt, Micuaer V.('04) ..316 Hazel St., Warren, Pa., 
Bane, Witiiam C.( 04)... ... Republic Bldg., Denver, Colo., 
*BARNHILL, Jonn F.('03) 
5369 Pine Tree Drive, Miami Beach, Fla., . 
*Beattie, Ropert('06).. David Whitney Bldg., Detroit, Mich., 
BeLtows, GeorGE FE. (96) 
Professional Building, Kansas City, Mo. 
BenNeETT. Artueur G.('05)..150 N. Pearl St.. Buffalo. N. Y.. 
BERNSTEIN, E. J. 1900 ) 10 Peterboro, Detroit, Mich., 
BLaauw, E. 190 Ashland Ave., Buffalo, N. Y., 
*Biack, MELvILLe( 04) .424 Metropolitan Bldg., Denver, Colo., 
*BLack, NELSON Mices(’03).. Huntington Bldg., Miami, Fla., 
Brack, W. D.(1900)..... Metropolitan Bldg., St. Louis, Mo., . 
Brorst, C. H.(’06)....Central Natl. Bank Bldg., Peoria, Ill. 
Brown, Epwarp J. ('11) 
3027 Pleasant Ave., Minneapolis, Minn., ( Retired ) 
*Brown, Jonn E.('01).... 370 East Town St., Columbus, ©., 
Bruner, Wm. E.(’05).......Guardian Bldg., Cleveland, ©., 
BuckMAN, E. U.(’06).70 S. Franklin St., Wilkes-Barre, Pa., 
BURKE, £. A.(0G6):...<..0c..22.. ose Bide., Cleveland, O.., 


C 


*Carmopy, T. E.(’ .....Metropolitan Bldg., Denver, Colo., . 
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oy Lap conletnaleynsts see Professional Bldg., OALR 
sends Protessional Bldg., ALR 
. Professional Bldg., 0ALR 


PRESCOTT 
et eee Masonic Temple, ALR 
— 

130 S. Scott St., ALR 





BUCKLEY, J. H. 
DorENTE, J. H. 

Mouton, EVERETT 
MovuLtTon, HERBERT 


KING, QO. 


CALDWELL, ROBERT 
MAHONEY, PAtL LEo 


Moore, Ropert B. 
VINSONHALER, F. 


Agee Vine, LEMOP .cok kos v wc as os 


CARES 8. Ws és csxes 


G. 


Kooss, HERMAN J. 


Boss, E. V. 


PACKARD, Louis A. 
B. 


LEMERE, H. 


CaRNCROss, HELEN 
TayLor, LILLIAN FE 


WALKER, GEORGE W. 
WALKER, JOHN R. 


Cotver, B. N. 
DoNnouoe, Ep. 


GEOGRAPHICAL 


ARKANSAS 
FORT SMITH 


Ist National Bank Bldg., 


320 S. 25th St., 


........Merchants National Bank Bldg., 


Merchants National Bank Bldg.., 
HOT SPRINGS 
Medical Arts Bldg., 


ROCK 
New Donaghey Bldg., 
Donaghey Bldg., 
2000 Main St., 


LITTLI 


PINE BLUFF 
Simmons Nat'l Bldg.. 
Main St 


Peer tT Tee Te Tere 2041. 


ROGERS 


Te eT ee 11714 W. Walnut St 


CALIFORNIA 


ALHAMBRA 
2 Garfield Ave., 


| laberfelde Bldg.., 


BEVERLY HILLS 


..9615 Brighton Wavy, 


OALR 
OALR 
OALR 
OALR 


OALKR 


OALR 

ALR 
ALR 

OALR 


\LR 


OALR 


OALKR 


a yp 


, ALR 


# 
T. 


’. Patterson Bldg., 
’. Patterson Bldg., 


GLENDALE 


.1650 Melwood Drive, 
Professional Bldg.., 


OALR 


ALR 


( p. 


\LR 
ALR 
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HOLLYWOOD 





ee | a Se re ee Taft Bldg., Op. 
SG Mi, RE cidade pee teeta eek ede knee resend Taft Bldg., OALR 
LONG BEACH 

Weser, Lt. Compr. H.C. (M.C.) 

LLS.S. Astoria, via Postmaster, OALR 

LOS ANGELES 

AMANO, kK. W. ; ET Pee 132 W. Ist St.,. ALR 
ek re sab eedanethee We. Ob 58. Ane 
pounnon, Cesvee PF. x ons cscs ccecaes secant W. th St, OALR 
Bowers, CHESTER H. ..................1136 West Sixth St., ALR 
BOUCE, WILEIOM Bie go kk hdc kbaweaates ... Roosevelt Bldg., Op. 
a ees eee woacwkloe W. 6 St, ALR 
CRANE, WALTER RAYMOND ........... ..756 S. Broadway, ALR 
I i es ae a 1401 S. Hope St., OALR 
DETLING, FRANK E. vr 500 S. Lucas Ave., OALR 
Donouer, Wm. 1. dk cen ara 1930 Wilshire Blvd., OALR 
Dow, pT a Ee reer eer eee Roosevelt Bldg., Op. 
FISHER, CARL ..... jcepeea .......1930 Wilshire Blvd., Op. 
(GOLDBERG, SYLVAN S ....1917 Wilshire Blvd., ALR 
Hara, H. James aca i ....432 S. Boyle Ave., ALR 
Seen. We Ms ik dc a dacdackwns. .....0321 S. Lorraine Blvd., OALR 
cet | ae eee eae re 1144 Roosevelt Bldg., Op. 
FROBERG, SIMON «coos ios ckieccacccscs cde, eee Awe. ALS 
KeErPER, GEORGE F., JR. 2.2... (isee teen cad Wy PO Bly SE 
CO Qe er eee ... Brockman Bldg., OALR 
KRESS, POS. a: ee _... Roosevelt Bldg., OALR 
Kutiy, B. M. oe ; 3875 Wilshire Blvd... ALR 
LEFLER, ANNA B. . a Le acercsesOlLO S, Broadway, OALR 
MacHy, CHARLES A......... .....Wilshire Medical Bldg., Op. 
PRESSMAN, JOEL J. or 1917 Wilshire Blvd., ALR 
SEMENOV, HERMAN x: ste arene 500 S. Lucas Ave., ALR 
TURNBULL, F. M. .. a .Wilshire Medical Bldg., ALR 
WALKER, CLIFFORD B. ..... b hile ett Solace Se 427 W. 5th St., Op. 

OAKLAND 
BEAUDOUX, HENRY ALEXANDER............. 230 Grand Ave., OALR 


THOMAS, H. G.. 


+ oie pA ne ee ee 411 Thirtieth St., 


TP Dy, none rin oagde See Pea es ae Bee eae eke ALR 
PASADENA 

PRR SC. Pi vi akie oleun chase eases 248 S. Michigan Ave., ALR 

aM ee es gee eine arowie ah ee 65 N. Madison Ave., Op. 

CRAPMAN. VRbMON A. oko kkk cncwawcuan 1275 E. Green St., OALR 
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Coe Eh a See ee .....65 N. Madison Ave., OALR 
Jounson, Henrietta May . tosses Ek S. Lake Ave., Op. 
mopeats, Wii1aM H............ ....05 N. Madison Ave., Op. 


RIVERSIDI 


CONNELL, Jas. A. cepeeewsecs ees Cttizens Bank Bide., ALR 


SACRAMENTO 
SPENCER, GEORGE ALBERT i .1025 Ninth St.,. OALR 
py ae re fens Medico-Dental Bldg., ALR 


SAN DIEGO 


Brown, CHARLES WILLIAM a Bank of America Bldg., ALR 
i a a re .625 Broadway, ALR 
Davis, Cuas. L....... 1305 Medico-Dental Bldg., ALR 
So) ae weeeees.. S811 Hawk St., ALR 
a eae ...Medico-Dental Bldg., Op 

a a Se U.S. Navy, Navy Dept., ALR 
ci. a) Ba 3245 Fourth Ave., ALR 
KILGORE, GEORGE L. . Bank of America Bldg., Op 


SAN FRANCISCO 


A; MEME. ob acaeacinecauns’ 2351 Clay St., Op. 
SS IN iii km cise ees Vthae senses +0 i ee Oy OR 
CORDES, FREDERICK C., Pe ee a ... 384 Post St., Op 


Dewey, CuRrIstiAN H., Major M.C., U.S. Army. 
Letterman General Hospital, OALK 


OES a) gs) er a ee .....490 Post St., Op. 
EDGERTON, AMBROSE E. ............... .....450 Sutter St., Op. 
eS. Se .......+. The Green’s Eye Hospital, Op 
Ss a ae | ee Leeeeeees... The Green’s Eve Hospital, Op. 
TRS TS Serres pace eleaen .490 Post St., ALR 
SEMEN, FOMOOOSIE WH. ccs cca ene dcacsacce ..450 Sutter St.,. OALR 
HORNER, WARREN D. ........ e.g Wis & Sa ok 
IRVINE, Ropert STEEL! UTE ST Te Tee TCE oe ET 
RE Se eee eee ...450 Sutter St., Op. 
a re 1801 Bush St., ALR 
(FLONMOR, Momenic P... oo... .csessccesssss 400 Satter St. Op. 
SCHLANSER, May. A. E. ........ Letterman General Hospital, OALR 
ES <i6wnd cid «acrid chaedadwee 384 Post St., ALR 
SEWALL, E. C. ....................Stanford Univ. Hospital, ALR 
UN Eni Diskclh iia ts gilt ogre drake eleie 5% 210 Post St., ALR 


SAN PEDRO 
Crecua, A. H. 
U.S. Fleet, Aircraft Battle Force, U.S.S. Saratoga, Op. 
LANE, FRANKLIN F., Lt. Comdr. (M.C.) 
3... US. Minneapolis, care Postmaster, 0DALR 
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SANTA ANA 
Dixon, W. E sees (itibee Rese tense Ee Speigeon, CALE 


SANTA BARBARA 


Jean, G. W — a5 Livpernce Nee wae 
JouNnston, Wn. H secoket® State St, OALR 
Lewis, J. D. ee : 1534 [estado St.,. OALR 
MELLINGER, Wo. J et iZd &. Sola St., ALK 
Owen. FS 2 Bosque Road, OALR 
WELLS, GEORGE S ......0 E. Arrellaga, ALR 
\ \ MARIA 

BAIRD. CHARLI ( Pheatre Bld (OATLR 
Mesu PEMONNES Boerne cia cadeebeaaes Rubel Bldg., Op 


WEST LOS ANGELES 


Hess, Won. | scbetseesesceacesslOOl Sawtelle Bivd.,. OAL 
WHITTIER 


SuitH, H. A Rr eee eer 226 N. Greenleaf St.,. OALR 


COLORADO 


ALAMOSA 


HERRIMAN, L.. | . see... first. State Bank Blds.. OALR 


BOULDER 


FISCHER, V. B weeeeesese.- 203 Mercantile Bank Bldg., OALR 
SPENCER, FRANK R. . seeeceeeee.sPnysicians Bldg., OALR 
COLORADO SPRINGS 
BrRoBeck, Von HALLER ETT Tort errr mT 
CL MAPMAR, 5. PPR 66 ckcccadhs es adian 402 Burns Bldg., ALR 
Dennis, F. L. —. FS oo ante ne se So cet i Ferguson Bldg., ALR 
ey EE A eee re 301 Ferguson Bldg., ALR_ 
MELPER. FW. Be oda iksessex ..Exchange Nat'l Bank Bidg., Op. 
eR ONS CO i te, ae, nth ge beatae ree Burns Bldg., Op. 
DENVER 
By ROR Nl ih nas el ah a 1005 Republic Bldg., Op. 
Bane, Wu. M eb tect bale eeeeme L005 Republic Bldg., Op. 
i a, ern mr rrr NE 
RO i Ve hs ss cette dt ele enna basa eR ee 206 Sixteenth St., ALR 
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Biack, MELVILLE ..................424 Metropolitan Bldg., Op. 
a "TPR eee er re Republic Bldg., ALK 
CABMOBY, Ty Bn occ cccccinccicccuenes s RODONURe Deae,, ALR 
SS errr ey reo rer rr rs 1578 Humboldt St., ALR 
SO ase ee er ree 652 Metropolitan Bldg., ALR 
I UN nev deduee bas ean sene ee Metropolitan Bldg., Op. 
eC, CEMRE WE s 6 cb sine eexce nas Metropolitan Bldg., Op. 
a My Ahad awe RRM R A ceed 110 Metropolitan Bldg., ALR 
NT Re ee ry eee re ee ree Repub lic Bldg., Op. 
GALLAHER, : i ee TS ee PR ea Cee ee California Bldg. ALR 
GREENE, LAURENCE 8 MEST NI ERE Republic Bldg., ALR 
PIAtsTeD. Prep S. ......... ........-738 Metropolitan Bldg., OALR 
ae a See wees ee eee ee 9d4 Republic Bidg., ALR 
Jackson, EDWARD ....... 5 aah bieieae see Waa Republic Bldg., Op. 
Se ree eae ‘ : — . Metropolitan Bldg., ALR 
RE, GND vs cnneneeses na ...Metropolitan Bldg., ALR 
LEyDA, JAMES H.......... ee ....Metropolitan Bldg., ALR 
OS Se ee ree sch acs ...Metropolitan Bldg., ALR 
i Ee tin vids se nid eaeekueews 418 Majestic Bldg., Op. 
ee oo gaa ck eaieaw eee Republic Bldg., OALR 
MONAGHAN, D. G. ........... eee Cll 
og 0 Ee re rarer ry ere Republic Bldg., Op. 
PorTER, WHITNEY C. ..... ~snaceeceee OpDNC Bidg., Op. 
ee ee ee eee rer Republic Bldg., Op 
ere err e ree 264 Metropolitan Bldg., Op. 
a | ee ee Rr ack Sci 6h Sarina 1520 York St., Op. 
SWERDFEGFR, FE. B. ...... pee ew sewn 1763 Gilpin St., ALR 
I eee ee Serrrereas 7. Fae 
GRAND JUNCTION 
Se ee eer eS err rr ee her Canon Block, OALR 
GREELEY 
ATKINSON, THOMAS ERNEST............. ..Coronado Bldg., ALR 
LEHAN, JAME: Aare paeesececss atk Place Bide. OALR 
ceed anche kee aoe Maes Coronado Block, ALR 
LA JUNTA 
FaRNsworTH, M.A. ..............+..--.-+-MecNeen Bldg.. OALR 
LEADVILLI 
I ee inet tae ald wealen 810 Harrison Ave., OALR 


LONGMONT 


SIDWELL, CLARENCE EDWARD............... 608 Fourth Ave., ALR 
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PUEBLO 








PAGMECT CEANONEE Fo oie ci tsk ad as cs eutaa Thatcher Bldg., ALR 
og Ee. nee ieee he ie. Beat St, Op. 
EMSGEM. EE og ei se cas eee eee eras Pueblo Clinic, OALR 


Per Me ee Be os en se ea Yc en Sa ee on Henderson Bldg., 


TRINIDAD 


Be Es iG cee a cabins twee were ben McCormick Bldg., 


CONNECTICUT 


BRIDGEPORT 


DeWitt, Epwarp NICHOLAS ..............881 Lafayette St., 
SmitH, DorRLAND - = ....881 Lafayette S., 


GREENWICH 


rn A I ec eee ee cde, wg re 63 North St 


OALR 


OALR 


( p.A 
( ip.A 


.. ALR 


Hocan, W. L. ik bin a ai a ad We oe .730 Main St., OALR 
McC amisanm. W. Bo ono ice kis cacesacvssnsdee eee, oe 
PRINCE, ALEXANDER L. ee ee eee ...-30 Pearl St., Op. 
UNNG: Ms RO gcccmaysnsacvcisendeuereeneeee 36 Pearl St., Op. 
sumisinG. FW ws cs: batioreane ye hotihae ase tet 179 Allyn St., ALR 
We UORE, WM Be a ink 5 hye bes cccnccaca, ..790 Main St., ALR 


NEW HAVEN 


CANFIELD, NORTON , a 789 Howard Ave. 
FERGUSON, R. a, a adr htt hace ile aie circa em Nh nn ac 
I No oe ae cee 41 Thumbull St 
ne Eg a Sr eee eT ee 442 Temple St 


ET ann Fo 


NEW LONDON 


_ALR 
. OALR 
. ALR 
. ALR 
OALR 


BARON, SHIRLEY H. elias atedaka Sen aha cien ch eae eae 309 State St., ALR 
I PU ee ie, ed mre arbi el 302 State St., ALR 
NS Sy es. kexceraneedaatdbcnretawen 309 State St., Op. 


POUMMAT, TIAGO Jo. ick eveceddsddndsdadessoa cae eee 
pi Dr ae a eee ..322 Main St 
We Uee, WE, BUNT iki x8 oo ek de veaens Gurley Bldg. 


. ALR 
.. ALR 
, OALR 
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WATERBURY 
Gooom, PIARAM BEURMAY 2 é o 5 kciic cs kcvecas. .63 Center St., ALR 

DELAWARE 

WILMINGTON 
CN I i pa cy dn SERS Medical Arts Bldg., OALR 
LaMotrre,. Wm. © e/g Medical Arts Bldg... ALR 
MAYERBERG, EMIL R. ..... tescecees se Medical Arts Bide.. ALR 
Waite, Cuas. P.... .507 Citizens Bank Bldg., OALR 

DISTRICT OF COLUMBIA 

WASHINGTON 
ALEXANDER, SAMUEL A. .. 1801 Eve St., N.W., ALR 
ALFARO, Victor R. 1801 Eve St., N.W., ALR 
BRADLEY, JETER C. .... 900 17th St.. N.W., ALR 
oe SE rr .... 1801 Eye St., N.W., ALR 
Brown, CLARENCE J. .. Naval Dispensary, Navy Dept., ALK 
Pe, Es. i cov cee ve saeannes 1801 Eve St., N.W., ALR 
oS ee ...1835 Eve St., N.W., ALR 
Davis, Davip ....... pies . .1835 Eye St., N.W., ALR 
Davis, W. THORNWALL.............. ...927 Farragut Sq., Op. 
Se, BONNE BEy bon ces vewcd ences .1801 Eye St., N.W., ALR 
Eniows, Extra, M.A. .. . 1726 Eye St., N.W., ALR 
FIscHER, AUBREY ..... ae LececcestGad eye St, N.W., ALK 
FLYNN, JaMes A. ...........1511 Rhode Island Ave., N.W., OALR 
i a ee ee 1726 Eve St., N.W., ALR 
GREEAR, JAMES NOAH, JR...... ....1740 M St., N.W., Op. 
HENNING, CARL ..... bas er 1835 Eve St.. N.W., Op. 
KEARNY, RICHARD A. ..... 2311 Connecticut Ave., N.W., ALR 
LAMB, Rost. Scott .......... ....Stoneleigh Court, Op. 
Metoy, Wma. C. eo ae 2019 R St... N.W., ALR 
MUNCASTER, S. B. . .Farragut Medical Bldg., yp 
PRBWEEL WM. Sy 5 ckiccciccvctes owsscss kee Vermont Ave. Op. 
Ows ey, JOHN Q....... Bureau of Med. & Surg., Navy Dept... ALK 
PATTERSON, May. GEN. Ropert U., U. S. Army, 

Office of the Surgeon General, ALR 

PENDEXTER, R. STEVENS .. . Farragut Medical Bldg., Op. 
RoNes, BENJAMIN ee .... 1610 Eve St., N.W., Op. 
RuNK, Roxette Lanpis..Wash. Sanit. & Hosp., Takoma Pr., ALR 
Sawyer, Leroy Leg, JR. ....... ....Farragut Medical Bldg., ALR 
SHIPLEY, JoHN LERoy.care Bureau Med. & Surg., Navy Dept., OALR 
DS RE ee .1727 De Sales St., N.W., Op. 
Simmons, Racpu H. ( Maj., M.C., U.S.A.). Army Med. Center, ALR 
Simpson, GEORGE V. ..... 1710 Rhode Island Ave., N.W., Op. 
ET Ma i ani cg eiichh bbe hl ac ....1801 Eve St,. N.W., OALR 
EN ee 1408 L. St... N.W.,OALR 
Witxinson, Ricwamp W. ....ciccccdcccws 1408 L St., N.W., ALR 
ry 1 a, a, ne ...1801 Eve St.. N.W., ALR 


Cannan. 
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FLORIDA 
JACKSONVILLI 
Boone, J. L. ee esas ....Professional Bldg., ALR 
KNAUER, Wm. J. ...... . Buckman Bldg., OALR 
PARRAMORE, JAMES BUCHANAN ..... .. St. James Bldg., ALR 
RICHARDSON, SHALER . .111 W. Adams St., ALR 
Payrtor, H. MARSHALI 111 W. Adams St., ALR 
MIAMI 

BLacK, NELSON MILEs ......... ........Huntington Bldg., Op. 
CHANDLER, G. E. .... ae ea he .......Huntington Bldg., ALR 
DeBoe, M. P Sey o .First Nat’l Bank Bldg., OALR 
DuUNAWAY, Cart E. .... Ree tut feliaeaioas Huntington Bldg., Op. 
FERNANDEZ, FRANCISCO M .. 343 Ingraham Blvd., Op. 
FIODSON.. B.F ec tees eeeee hee I. BE. Zab St, OALR 
INGERSOLL, J. M. .. rere rae 1700 S. Bayshore Lane, ALR 
PALMER. BASCOM ©... 5066066 o50 .502 Huntington Bldg., OALR 


MIAMI BEACH 


BARNHILL, J. F. ... i eae ....9369 Pine Tree Drive, ALR 
Hotcukiss, W. T. . ..941 Lincoln Road, ALR 
Repass, R. | 835 Lincoln Road, ALR 


ORLANDO 
INGRAM, L. ( ar thetewtsorntue D. Leairal Ave. 
SHOEMAKER, SAMUEL A. gibsihe dinero 86. & en Face ae aN em ee 


PENSACOLA 


HEINBERG, Cuas. J. 4 .. Blount Bldg., ALR 
LISCHKOFF, M. A. Blount Bldg., OALR 
ST. AUGUSTINI 

GRACE. CHAS C.. or : >. ktast Coast Hospital, ALR 

ST. PETERSBURG 
Hrarp, Mary k...........128 Nineteenth Ave., N. (retired), Op. 
rAMPA 
EO NN Ow 5. dane be i sehen avid ace Cah ae ees 706 Franklin St., ALR 
POGRES “SIMO MANW TS. nx ciecactxccav evddwbuebe 706 Franklin St., OALR 
CO ee ee Sh me 
ce eee wera ree Citizens Bank Bldg., ALR 
WEST PALM BEACH 
Pe I 5 ys, Salona dralere dacs oe eee 418 Fern St.,OALR 


RE Wee Av dkteaecdasetagardcasnenns Harvey Bldg., ALR 








574 GEOGRAPHICAL (Ga., Hawan, Ida.) 

GEORGIA 

ATLANTA 
BRAWNER, LEoN Epwarp ...............Medical Arts Bldg., ALR 
oe a Rt ...478 Peachtree St., ALR 
ee A | Ter ere ee Doctors Bldg., Op. 
aS ae ess lll 
SO eee eee ee .....-d04 Peachtree St., N.E., ALR 
MUM Me ol ae 8 igs Gian Wis v's, 0) Bier eemioc ele aban Doctors’ Bldg., OALR 
Hatitum, ALTON V......... iw kb ae 478 Peachtree St., Op. 
Me ONS <a cb ng ain ts os Sores _..Medical Arts Bldg., OALK 
McDOouUGALL, J. en ..Medical Arts Bldg., ALR 
TRIO MN Bs ook a serelaeen eu pa Rae Doctors’ Bldg., ALR 
DeAnreM, We MM. OR, FR kc os cones . Doctors’ Bldg., Op 
WarRREN, Ww. C., JK........ ce cuscecesece EOCQOS Bide.. ALR 


COLUMBUS 


Bencmceas, FB. wok ieeniccssccssssc.. kt Kyte Bide. 


A eer eee re ere ree Harbin Hospital, 


SAVANNAH 


LanG, GeorGE HERMANNE ......... .+s+ sue EB. Liberty St., 
VALDOSTA 

ee ee 13414 N. Patterson St., 
HAWAII 


HONOLULU 


CuLPEPPER, Wm. S. ....................-ochofield Barracks 
MORGAN, JAMES A. 2... 2c ccc ccccecccecccecs 48 Young Bldg., 
PINKERTON, ForrReEST Joy ...........-: \lexander Young Bldg. 
le Ec encdededose enn ooaewe ea Young Bldg. 
IDAHO 
NAMPA 
TS) A, Dewey Scales Bldg., 
POCATELLO 
CUOTMIER, JOGEPH 2.5 2c c ic cseceeesecceceneens Kane Bldg., 


ET FPPC CReeC TCT ET Serer ET EE Booth Bldg., 


ALR 


OALK 


ALK 


OALR 


OALR 


OALR 


OALKR 


é 
4 
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ILLINOIS 
ALTON 
Se SS eee Te Tee fle 
WEIDREETON. TIAREY Feo ico as kw dicod ed aaan aaa Times Bldg., 
AUROR 


DARMER, GEORGE A. .... 


OTRICH, GROVER C. .... 


GAILEY, Watson W. .. 
WATKINS, HAROLD R. .. 


Forp, HANBy LEWIs 


ALLEN, THOMAS DYER 
AnpDrews, A. H. ...... 
Asmperws. ©. FB coca ws: 
3ALLENGER, H.C. .... 
MARMETE. TPs kdkscccs 
Beck, Josern C. 

Beem, Ione F. ........ 


BeLtows, JOHN - 
BERNHEIMER, L. BENNO 
Bionper, Epwin J. .... 
30THMAN, LOUIS ...... 
SRAWLEY, F. E. ....... 
BREDLAU, ERNEST A. ... 
a eee 
CAVANAUGH, J. A. 
Crainset, Ep. Le x... 
CHRISTOPH, CARL H. ... 


CUEPP. QISCAR cicasics 
ey A a ee 
oy) aprereere 
CraGE, Francis M. .. 
eo) ae a 
CUSHMAN, BEULAH 
DAVIDSON, Fi. Fe ok seuss 


DeELPH, JOHN F. 
DENNIS, GEORGE J. ..... 
DOUGHERTY, CLIFFORD L. 
FINDLAY, E. K. 
i A Serer 


FISHMAN, Louts Z. .... 


hg in eee ie a 401 Terminal Bldg 


bi kd Laan eumdae chee Griesheim Bldg., 


ae Ae er eee Commercial Bldg., 


BLOOMINGTON 


CHAMPAIGN 
eee 401 Robeson Bldg 


.122 S. Michigan Blvd., 
30 N. Michigan Blvd., 
.25 E. Washington St., 
25 E. Washington St., 
1005 Belmont Ave., 
.185 N. Wabash Ave., : 


Bp vnia serach oy a aaa 31 N. State St., 
.58 EE. Washington St. 
104 S. Michigan Ave., 


ee ee en 185 N. Wabash Ave., 
122 S. Michigan Ave., 
.30 N. Michigan Blvd., 

2753 North Ave., 
a p. 


} 6254 S. Ashland Ave 


snes stag aticcree 30 N. Michigan Blvd., 
I rr 30 N. Michigan Ave., 


.30 N. Michigan Blvd., 
30 N. Michigan Blvd., 
.25 E. Washington St., 
30 N. Michigan Ave., 


OR eRe re 104 S. Michigan Blvd., 
RET Ne = E. Washington St., 
.. W ashington =... 


ci sage ehe niger cane 30 N. Michigan Ave., 
weeeeeeeeses 2a W, Washington St., 
ik eraaiieaten 1439 Summerdale Ave.., 


Griesheim Bldg., 


-30 N. Michigan Blvd., 
130 N. Wells St., 
30 N. Michigan Bldg., 
.55 E. Washington St., 





OALI 
OALR 


> 
\ 


 OALR 


ALR 


OALK 
ALR 


. OALR 


( )p. 
OALR 
OALR 
ALR 
ALR 
ALR 
OALR 
Op. 
ALR 
ALR 
Op. 
Op. 
ALR 


ALR 
ALR 
OALR 
OALR 
OALR 
ALR 

( )p. 
OALR 
Op. 
Op. 
ALR 
ALR 
ALR 
Op. 
OALR 
ALR 
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nN. eT Ti is an ala bad 25 FE. Washington St., OALR 
PR, Ds Bs Avcekevessinesinennel 30 N. Michigan Blvd., Op. 
Pee, DA BON nck scwsdncdnes eas 35 I. Washington St., Op. 
Fow er, Eart B. .............-..+---99 E. Washington St., ( )p. 
Is a ee eg eee ee ee ee 841 E. 63rd St., ALR 
ROR MN ie ee big ais ee ee ws 104. S. Michigan Blvd., ALR 
FuLLeR, Harry B. ....................-2219 E. 70th Place, OALR 
GAMBLE, RicHARD CoTTeR .............30 N. Michigan Ave., Op. 
COADRAGMAN, TOW. Fe ccc ct ccesecces 25 EE. Washington St., OALR 
GEIGER, ARTHUR HENry ............554 Fullerton Parkway, ALR 
Po ee eer errr 58 E. Washington St., Op. 
OR By Pre rer rrr rte 310 S. Michigan Ave., ALR 
GOLDEN BURG, _MIcHaAEI ee er enere a ree ye 104 S. Michigan Ave., Op. 
ROE, habadG wvawaews neve keue een 58 EE. Washington St., Op 
(FREEN, Hy MAN Re gece ......1005 Belmont Ave., ALR 
GREENWOOD, GLENN J. ........ ......1048. Michigan Ave., ALR 
2 MS A Pe TT Te rT eee 30 N. Michigan Blvd., OALR 
Gurpor, Geo. P. .....................-d0 N. Michigan Ave., Op. 
ey OS i A: ae ....185 N. Wabash Ave., ALR 
ee PP re er re Ter eee 25 E. Washington St., ALR 
ET yt ere 307 N. Michigan Ave., OALR 
REAMEEDONE, TOOMOON vn cccccsccsiwsss 122 S. Michigan Ave., OALR 
Ns a oe in sp a we aC Wi Sa Medical Arts Bldg., OALR 
HaypDEN, AusTIN A. .......Suite 2009, 25 E. Washington St., OALR 
I OR gis bad Kos die 6 aero mores 30 N. Michigan Blvd., OALR 
HoFFMAN, WM. A. .................231 W. Washington St., Op. 
SS eee ee re ere 30 N. Michigan Blvd., ALR 
JAcoss, OT eee . tae 5. Michigan Ave., ( p. 
DO, SE Na. os ch iwa saad coeees 30 N. Michigan Blvd., OALR 
er .......104S. Michigan Ave., ALR 
KAMMERLING, THEODORE S. . ...-..-616 N. Central Ave., Op 
KILLEEN, JOHN J. ..............-...-104S. Michigan Blvd., ALR 
KRAFT, Oscar H...............1518 N. Dearborn Parkway, Op 
KULVIN, Max M. ..... De rea even 55 E. Washington St., OALR 
LAMAT  SIeCTOm Gr. 6 cic dccc cess ....4803 Lincoln Ave., ALR 
LEBENSOHN, JAMES E. ..........0.2008 310 S. Michigan Ave., OALR 
es ae oe 307 N. Michigan Blvd., ALR 
LEECH, VERNON M. .................55 E. Washington St., Op. 
Ra) es ......180 N. Michigan Ave., ALR 
Fo a ee ee ....910 S. Michigan Blvd., OALR 
Eevemonmom, Teme S. kkk ccc ccc iacens 185 N. Wabash Ave., ALR 
RR a ee ee 25 E. Washington St., OALR 
ie adn cr wa dite 20 N. Michigan Blvd., ALR 
McBean, Georce M. ................2)9 E. Washington St., OALR 
PR UD 65.5 wd eee deine cvaw dies 104 S. Michigan Ave., Op. 
ie et rr 58 E. Washington St., Op. 
en hss Winn eee R ENA 122 S. Michigan Ave., ALR 
I i nce ah Raeie we ee 30 N. Michigan Ave., OALR 


I ee aude hbase 4753 Broadway, 


pe A a rr «. Washington St., 
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OALR 








LIST OF 


Nance, Wituts O. 
NETHERCUT, GLENWAY 
Noonan, W. J. 
Norcross, E. P. . 


NOVAK, FRANK J,, Ir. ‘e 


NUGENT. Oscam Be « .cc25 


(CONNOR, PHILtp 
CRUCUTT. DG 
PEARLMAN, S. J. 
Pottock. Fi. L. 


Russet, R. D 


SALINGES (SAMUEL. <... 566652 


SCIARRETTA, S. A. 
SELINGER, ICLIAS 


SHAPIRA, THEODORE M. ... 


SSPPAPTRO. Ti Eos iscicsa voes 
SONNENSCHIEN, ROBERT 
STRAUSS, J. F. 

THEOBALD, JOHN JOSEPH 
THEOBALD, W. H. 
THOMSEN, VON CoLpitz G. 
TinpaL, JOHN M........ 
TIVNEN, RicHarp J. 

VaN ALYEA, O. E 


We EE oe asec Si eredn-o xudala 
Von DER HeyptT, ROBERT .... 


VORISEK, ELMER A, 
WaGNER, CARL B. 


WALKER. Firmper? S.. «2 <6 casccsceccds 


Welss, J. ALLAN 
Wescott, VIRGI 
Woop, Casey A 


es a ee) ee 


BALDWIN, H. E. 


CarMopy, THOMAS J. ........ 


MICNICMOLSE. We. Ao ak haces ws 


Hanson, Wma. LupwIc ...... 


ee siGae ne sone aews 


SpITzeE, E. 


MEMBERS 
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....4753 Broadway 
_.8S. Michigan Blvd 
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Nh ve 
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oe | 
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HEIGHTS 


16th and Vincennes Ave., 
Temple Bldg., 
He See 408 The Temple I 


DIXON 
Se a aa aaa ate 101 W. Ist St., 


LOUIS 


I44 


.5242 Hyde Park Blvd., OALR 
25k 


, Sp. 

~OALR 

.. ALR 

.. ALR 
.231 W. Washington St. 
..d0 N. Michigan Ave. 
30 N. Michigan Blvd. 
... 180 N. Michigan Ave 
.2561 N. Clark St 


OD: 
, Op. 
» Op. 
.. ALR 
‘; on 


5 I. Washington St., ALR 
*. Washington St., 
©. Washington St., 
I... Washington tS., 
s E. Washington St., 
.. 185 N. Wabash Ave., 
180 N. Michigan Blvd., 
104 S. Michigan Blvd., 
.58 E. Washington St., 
.307 N. Michigan Ave., 
.......25 EF. Washington St., 
4738 W. Washington Blvd., 
30 N. Michigan Blvd., 
30 N. Michigan Ave., 
.6857 S. Halsted St., 
..25 E. Washington St., 
104 S. Michigan Ave., 
30 N. Michigan Ave., 
..30 N. Michigan Ave., 
104 S. Michigan Ave., 
..30 N. Michigan Ave., 
7 W. Madison St., 
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( Ip. 
ALR 
ALR 
ALR 
ALR 
ALR 
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OALR 
OALR 
ALR 
Op. 
Op. 
Op. 
OALR 
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ALR 

( yp. 
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OALR 


ALR 
.. OALR 


Line Racha oe 707 Spivey Bldg., 


cece ene cosines « 0k Mas 








578 GEOGRAPHICAL (111.) 
EVANSTON 
I a i acu and earn se hak ae baled 636 Church St., Op 
ee en ed ule wea eleneS 636 Church St., ALR 
GREENWooD, G. J. vearad ie laicat- hig ce. (aly eee? a ....636 Church St., ALR 
Fh eh, eer Te ee eer rr ere eres 636 Church St., ALR 
ee NO gc acum e os hace ...-636 Church St., Op. 
te Tere er rere Te ee ..636 Church St., OALR 
FREEPORT 
Ciark, J. SHELDON ..................909 State Bank Bldg., OALR 
GALESBURG 
MaTHENY, R. C. Sere .....d06 E. Main St., OALR 
GREAT LAKES 
STon_E, Lesxie O., Lt. Compr. (M.C.) U.S. Navy 
U.S. Naval Hospital, ALK 
JACKSONVILLE 
PO IR. Mans. 6523p baa ae oT Professional Bldg., © \LKR 
JOLIET 
WooprurrF, Geo. H. ..................---0ON. Ottawa St., ALR 
Woopraurr, H. W. .............-.-.......- 00 N. Ottawa St., OALR 


SN, Ti Es ko pees edad ccencdeeene sna ener Arcade Bldg., OALR 
LA SALLE 

ee re ere err re Neustadt Bldg., Op. 
MACOMB 

a ke err ere errr reer 133. S. Randolph St., OALR 
MATTOON 

rere 8 ee tr aren eee 1702 Broadway, OALR 
MOLINE 

Dy 20 Pee eee eT eer eee er rr et ee Reliance Bldg., OALR 


OAK PARK 


DvoRAK-THEOBALD, GEORGIANA ...........00-: 715 Lake St., Op. 

er eres ee ee 715 Lake St., ALR 
OTTAWA 

I ee es oak Dan eed ewe Central Life Bldg., Op. 


a a a 333 Court St 


.. OALR 








(111., Ind.) LIST OF MEMBERS 579 
PEORIA 
BLICKENSTAFF, A. J. iecaee eee \llance Life Bldg., OALR 
Brorgst, C. H. ...Central National Bank Bldg., OALR 
DUANE, |. ie en eA ee Meee eee ne al Jefferson Bldg., ( )ALR 
PE. wo Me ccecetueuns ieee ease 811 Peoria Life Bldg., OALR 
LHomas, C.D: ... Central National Bank Bldg., OALR 
WVSERIAMS. WH; Gee os yas wk reece .. Jefferson Bldg., OALR 
PONTIAC 
Mippieton, A. B. Sterrv Blk., OALR 
OUINCY 
GABRIEL, C. K. _Hlinois State Bank Bldg., ALR 
MERCER, Ray ....... Jabasiey W.C.U. Bldg., OALR 
STEVENSON, WALTER .....-e-W.C. U. Bidg., OALR 
ROCKFORD 
BLoMBERG, T. E. fe iesees saccdOL Seventh St. ALE 
FRINGER, W. R. .......Willhlam Brown Bldg., Op. 
SPRINGFIELD 
Dear, JOHN FRANCIS ..First Nat’l Bank Bldg., OALR 
Hacer, FE. FE. 401 East Capitol Ave., OALR 
STERLING 
BeopRrick, FRANK W. s.6cc40085 .. 901 First Ave., OALR 
STREATOR 
LESTER, HARry S. .....420 Murray Bldg., OALR 
INDIANA 
CRAW FORDSVILLE 
CROAT Thies scence xeeeesaewansar’ Ben Hur Bldg., ALR 
EVANSVILLE 
SS a 2 ee eerer reer ere ee Citizens’ Bank Bldg., OALR 
Ravpin, B. D ...Central Union Bank Bldg., OALR 
a PP re ee rr ..Central Union Bank Bldg., OALR 
STANTON, HARMON LAM. ........ Central Union Bank Bldg., OALR 
FORT WAYNE 
BULSON, EVGENE LORING ..... 6.000 s4civees 406 W. Berry St., OALR 
GORSGLER, WWM. Baio es ves sins bison svnsin OGRE Aamts Bide., Op. 
McBripe, W.O..... 2902 S. Fairtield Ave., OALR 
LF mOUREE TOUS 6255 cn icaunseuenaceeean 347 W. Berry St., ALR 
HAMMOND 
BUMN, Hepwic BS... osc. cesessscsssess deen SOna Ave, On. 
Kuan, HueH A. ............e220000+-s000)1 Hohman Ave., ALR 
. OALR 


RE fhe We 015. ckn nen arcedea de dwedss sa oc eee 


SHANKLIN, E. 


ore 








580 GEOGRAPHICAI ( tric.) 
INDIANAPOLIS 
PS err ae beer ee base ey Hlume-Mansur Bldg., OALR 
RG. ME soi ck dane te koe Hume-Mansur Blde ALR 
NS TL ae yee Pee ears Pa” Bankers Trust Bldg., ALR 
oe a | a eee ae a Hume-Mansur Bldg., ALR 
ir csc vesbhesi ass eiaweenen ees 24 I. Ohio St., Op. 
Cierrmere. We. Es 5 ci eicnc wi ewsiaean eee Hume-Mansur Bldg., ALR 
CRAPT, TEM METE 43a. icksacevdswcswern Hume-Mansur Bldg., ALR 
DGARMOIN, HOMPRT Me cisco ccecac bs ve ews Hume-Mansur Bldg., ALR 
Evuis, Bert Ep. .....................-Hume-Mansur Bldg., ALR 
GARRETT, JOHN DV. Cec cvarees suceas cee JeesOCIahon Blac. Aik 
rors eer er rer ry 401 Hume-Mansur Bldg., Op. 
Beasey. BO). cai ws. Dey dicate! ore creas Hume-Mansur Bldg., ALR 
LARKIN, BERNARD J. ....... = 23 I. Ohio St., Op 
RO DON Thy sigan swckeswensnaen Hume-Mansur Bldg., ALR 
LINGEMAN, Epwarp LAUREL ............ 406 Pennway Bldg., ALR 
Ne Bi kteschbestxeebawens .... Hume-Mansur Bldg., ALR 
et oe a, ee. rsa: aes aie -Guaranty Bldg., ALR 
ee sf eee eCereer reer eres ae me 
MO le ns ce ee uk wae wee 529 Bankers Trust Bldg., ALR 
MUELLER, LILLIAN BARBARA ......... Continental Bank Bldg., ALR 
oe 410 Hume- Mansur Bldg., Op. 
I Oo cared sulin eaten Hume-Mansur Bldg., ALR 
PURWUR TO pd cviaeawencs wb 445 Bankers Trust Bldg., OALR 
a POND aise wens ces26 tn dehepewns 23 Ik. Ohio St., Op. 
a a ee ere ee 906 Hume- Mansur Bldg., Op 
ATE EOONNE: 4. WN 5s kk ok cos ceee se eas Hume-Mansur Bldg., Op 
TN eo eri caraihe Hume- Mansur Bldg., ALR 
Van Ospo., Harry A. ........ Chamber of Commerce Bldg., ALR 
CO. 0. cn intdasecaessaedaeawns Hume- Mansur Bldg., OALR 
a er sere rt ee Hume-Mansur Bldg., ALR 
KOKOMO 
Apacs CAS JOSEPH i ood cic osencd Armstrong-Landon Bldg., OALR 
LOGANSPORT 
eam BURTON WEIGHT 544.4 cdscadacvecesats 408 North St.,. OALR 
ENS RE I ee ee ee 211 Third St., ALR 
Hotmes, Witt W. ......................-Masonic Temple, ALR 
MARION 
DRAUWEIN, WM. BE. oe scvecccdesi es Marion Nat'l Bank Bldg., OALR 
MICHIGAN CITY 
eS eee eee ee er eee 701 Washington St., OALR 
RICHMOND 
eS Sl 2) errr os Fay F 


LIST OF MEMBERS 


SOUTH BEND 

BOONE, ee B 
Boyp-SNEE, Harry ee , ; er eS 13 
CASSADY, ]. VERNAL . P , 654 Ph ate et 
if ocdee smeeinn # ...Christman B 
1} 

1} 

I} 


ly 

le... 
sldg. 
le., 
LENT, E., J. : , .122 N. Lafayette Blvd., 


Rietry, Ep. L. .... _......Sherland 
SAVERY, C. ] 206 Sherland 


lc 
I 
I 
I 
ly 
le 
lk 


dy., 
| 


HAUTI 
ALLEN, Orris T. ...422 Rose Dispensary | 
GILLUM, J. R 5c MEE OG 
Mitter, Wn. H Tribune | 
RueIN, ALFRED | Pribune B 
STEWART, WALTER Tribune B 


dg 
] 


lg 
ldg 
ldg 


CEDAR RAPIDS 
.Merchants Nat'l Bank Bldg : 
815 Merchants Nat'l Bank Bldg., 
Higlev Bldg 


DEAN, F. W. eee 
POWARD. Liovyn Gs. ...... Counc 1 Thu tfs Clinic, 
MAIDEN, SYDNER D. ...403 Bennett Bldg... 


CRESTON 


eagle Blk., 


DAVE N PORT 


HANDS. S. GILLOTT ...6.<.: é .....201 West Second St.. . 


HARKNESS, GORDON F. Pe waa Putnam Bldg., 


HOFMANN, W. P. rae. 707 Kahl Bldg.., 


Lamp, Harry Howe ... , . Davenport Bank Bldg., - 
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DES MOINES 


Pe SS ee Ss = eesaiern mame Mahete ee equitable Bldg., OALR 
LyncH, RoBert J. ...... — .. ee... quitable Bldg., ALR 
DAUMMA, CLAUDE S. .. 26.0065 Hotel Fort Des Moines, ALR 


PEARSON, Wn. W...... ...417 Bankers Trust Bldg., OALR 


DUBUQUE 
THOMPSON, Howarp E. ....... 1100 Main St., OALR 


FORT DODGE 
cuase SS. @... via: Carver Bldg., OALR 


FORT MADISON 
meimens. T. Si: oc oelcviwas ae 613 Kighth St., ALR 


IOWA CITY 


ALBRIGHT, GEORGE C. ........... Johnson County Bank Bldg., ALR 


BoiLter, W. F. . ; 2 ache a oak a el Dey Bldg., OALR 


LIERLE, DEAN MCA, one University Hospital, ALR 

Moore, Pau, Je. ....... University Hospital, ALK 

(65 ls, a Ole ane : University Hospital, Op 

Porrer, Jacosn J. .... .......University Hospital, ALR 

Tryat SON, e tif) Dept. of ( phth., Unis Hosp., ¢ yp 
KEOKUK 

Lapsiey, Ropert M. ..... - pedewas Masonic Temple, OALR 
LE MARS 

| ae Se See Pere eer. ae er ws Royal Bldg., ALK 

MARSHALLTOWN 
Coss, EpwIn ... : 5 ..Masonic Temple Bldg., OALR 
FRENCH, R. F. . a eatad we . Masonic Temple Bldg., OALR 


J | a A Pen nee 415 Masonic Temple, Op. 
MASON CITY 
FaLtows, Howarp D. ............. .... Foresters Bldg., OALR 


Pee, GN PAs idarsn esc nwdses First Nat'l Bank Bldg., OALR 


MUSCATINI 


ree rrr Te ere ee eee reer laurel Bldg., Op. 


NEWTON 
ENGLE, H. P. ... oe an ie i ....212 West First Ave., OALR 


OTTUMWA 





TAR TO WAI RS Bee oii kh Dk w others. ced 118 E. Second St.. 


wa, Kan.) LIST OF MEMBERS 


SHENANDOAH 


Maroy, WayLanpb H. tec ecce ee OUSTA W. Sheridan Ave.. 


SIGUA Crre 





cO? 
SS 5 


Decker, J. C eee any .........Frances Bldg., OALR 
Gittins, T. R. . ; 401 Davidson Bldg., OALR 
NAFTZGER, J. B ... Davidson Bldg., OALR 
Reever, J. f ae ...Davidson Bldg., 0ALR 
SALLANDER, F. W. .... New Orpheum Bldg., OALR 
Secoy, F. L ae 301 Davidson Bldg., OALR 
Tripp, LeRoy R. .. .. Security Bldg., OALR 
WATERLOO 
BENDER, H. A. . ert ... Black Bldg., ALR 
Joynt, A. J er ; Black Bldg., OALR 
REULING, F. H ... Black Bldg... OALR 
Russet, R. ] 606 Commercial St... OALR 
WAVERLY 
Rosinson, R, |] : 20514 FE. Bremer Ave., OALR 
KANSAS 
ATCHISON 
BRIBACH, EUGENE J] Simpson Bldg., OALR 


COFFEYVILLI 


Cuapwick, Ira B. .... sseew nda es oa ole CREE 


CONCORDIA 


( Ip. 


ROBERTSON, Epw. N. ..................New Caldwell Bldg., OALR 
ELDORADO 

Suvcts, E. J. G. Se Fe aE Ree Ee Ce Te Re Haines Bldg., OALR 
EMPORIA 

Re NR.. WE: ik kod nao he Ae Sa ne Gazette Bldg., OALR 

TRIMBLE, CLARENCE S. ..... .....Gazette Bldg., OALR 

HUTCHINSON 

GREEVER, Boyp LL. ; esses es dO No. Mam St. OALR 

Ouirinc, WaLtTer O. ...... ......-100 First West St., ALR 

RIES: BER ii cx we win - ...Rorabaugh Wilev Bldg., OALR 


PRN Ewe é bcc babes calpeuany ee eras 14 West First St 


KANSAS CITY 


; OALR 


Fw A a, Spee ey ee ee ........903 N. Seventh St., OALR 
MuLien, CLirrorpD J. ...................Brotherhood Bldg., Op. 
SPAKE, LAVERNE B. ....................Brotherhood Bldg., ALR 








Gl 


POWELL. Ewe S. «occ .ciix 
Ff 4) a, oo 
Pate. CsBORGE Vi 6 necks. 


ALLEN, G. HENRY 
Dyer, BENJAMIN ... 


REED, Wan. W. 


BROWNELL, Morton EMMOoN 
CARTER, E. D. 

CHENEY, JAMes W. 
GILLETT, WILBUR G 

GsELL, J. F. .. 
Maccarp, DD. I. 
MARSHALL, Hat | 
SEYDELL, E. M. 
Tippin, Ernest EF. 


WEAVER, T. W. 


v3 OA eee ee 


CowLey, RoBertT HENRY 


R. W. 


BLEDSOE, 
WeELDoN, WILLIAM A, 
GUNN, Mirus Lype.t 
ARMSTRONG, R. M. a % 
DEWEESE, CLARENCI 

YATES, EARL C., 
BASS, A. a ara ee eae 


DAmnury. S. G. .... 
DEAN, WALTER 


DULANEY, QOCTAVIUS 


MARKS, SAMUEL BLACKBURN 


SOGRAPHICAI 


LAWRENCI 


$3312 Mass. St., 





OOALR 


TOPEKA 
..614 Kansas Ave., OALR 
a rae oe _.835 Kansas Ave., OALR 
Mills Bldg., OALR 
Santa Fe Hospital, ALR 
Mills Bldg., ALR 
WICHITA 
BS asscenedea kc ses ey Ue 
Central Bldg., ALR 
702 Schweiter Bldg., OALR 
.2011%4 N. Main St., Op 
..911 Beacon Bldg., OALR 
715 Orpheum Bldg., OALR 
sn ancnzhé &. Dowwas St., ALK 
1030 First Nat’l Bank Bidg., ALR 
eee 601 First Nat’l Bank Bldg., ALR 
.2011% N. Main St., Op 
WINFIELD 
... First National Bank Bldg., OALR 
KENTUCKY 
BEREA 
alanine OALR 
COVINGTON 
1 1005 Madison Ave., OALR 
GLASGOW 
OL ds Gees wR (Op 
HARLAN 
a eer Smith Bldg., ALR 
LEXINGTON 
First National Bank Bldg., OALR 
..201 West Second St., OALR 
........9ecurity Trust Bldg., ALR 
ee ee Pe eral a (eo ee 190 N. Upper St., ALR 
LOUISVILLI 
......-Heyburn Bldg., OALR 
5 bve-d dem. alee Shae ee a eee ee:, ORL 
nb eashavea hans excite a 300 Francis Bldg.,. OALR 
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Watts, Ep. G. 


705 Brown Bldg 
Heyburn Bldg 
.614 Breslin Bldg., 
He — Bldg. 
tarks Bldg 
Fi irst Nat'l "Beak Bldeg., 
Hevburn Bldg., 
7118S. Third St., 


PADUCAH 


MEMBERS 


Hevburn Bldg.., 


Citv National Bank Bldg 


Citizens Savings Bank Bldg., 
RICH MOND 
LOUISIANA 
LAKE CHARLES 
Weber Bldg... 
NEW ORLEANS 


.1230 Maison Blanche Bldg 


.Pere Marquette Bldg., 
.American Bank Bldg., 


.Union Inde minity Bl lg 


..921 Canal St., 


Hi bernia Bank Bldg 


American Bank Bldg.., 


American Bank Bldg 

Canal Bank Bldg 

. Matson Blanche Bldg 
. Maison Blanche | 


632 Maison Blanche 

.American Bank 
.208 Audubon Bldg., . 
....200 Carondelet St... 
. Maison Blanche Bldg. . 
.3503 Prytania St., : 


_..Maison Blanche Bldg., ; 


. Maison Blanche 


| 
1 
1 
sl 

Bl 
..607 Baronne Bl 

Bl 


( 


.....Highland Clinic, 
. Medical Arts Bldg., 


 F 
y 


( 
( 
( 
( 
. OALR 
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Soo 4 
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JALR 
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MAINE 

AUGUSTA 
TURNER, OLIVER W. 

BANGOR 
Jounson, Joun L 


BATH 
KERSHNER, W. E. 


LEWISTON 
CHAFFERS, Wo. H. 


PORTLAND 
Beacn, 5S. Jupp ....... 
CUMMINGS, GEORGE ©), 
FISHER, STANWOoD F-. 
GILBERT, FRANK Y. 
Gorpon, CHas. H. .. 
HASKELL, ALFRED W. 
Hot, E. E., Jr. 
Jounson, Henry P. 
McApams, Wm. R. 


oS aes 


DPALIENG, J. A. ..45%.. 


AL, (Me., Md.) 


....Masonic Temple, OALR 
.33 Grove St., ALR 
ies 117 Front St., ALR 
.190 Bates St., ALK 


.704 Congress St., Op. 
...47 Deering St., ALR 
723 Congress St., ALR 
+. 146 Park St., OALR 
46 Deering St., ALK 
a eae aes 142 High St., Op. 
.723 Congress St., Op 
....02 Deering St., ALR 
.704 Congress St., Op. 
See 10 Pine St., ALR 
.627 Congress St., yp \ 


I ME Mg vewin wench sede aed awd’ 420 Main St., ALR 
WATERVILLE 
HILL, FREDERICK T. ..... sek wa necaeasie ee Professional Bldg., ALR 
ES: «tees das ocmn ce biackeare Professional Bldg., Op. 
MARYLAND 
ANNAPOLIS 
Be nan 86 State Circle, OALR 
BALTIMORE 
Ns  dehka ev adawe donee 300 N. Charles St., OALR 
OUUARM, BEAMBY nck ciswarcseane 1212 Eutaw PI., Op. A 
a a ee 1212 Eutaw PI., Op. 
ee ae ne 1012 N. Charles St., Op. 
ES ee eee eee 1908 Eutaw Pl., OALR 
LoorpER, EDWARD ANDERSON ............ 104 W. Madison St., OALR 
MacLean, Ancus L. ...................1201 N. Calvert St., Op. 
PRPBRMAN, Hi. EB. .. 2... ck e cee seco dhe Cathedral St.. OALR 
pS eee 104 W. Madison St., Op. 
CUMBERLAND 
es eas Lie. carne hake OER First National Bank Bldg., OALR 
Pemmemrnoms, FF. Te noc cc ccc cece cccscecs  QRCA Bide., OALR 
i EM noha chau tdccanacenh 119 Bedford St., OALR 
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MEMBERS 


MASSACHUSETTS 


BEVERLY 


OpENEAL, THOMAS HELM 


BRYANT, ALICE GERTRUDI 
CAHILL, Harry P 
CASTEN, VIRGIL G. 
CHENERY, W. | 

CLINE, SAMUEI 

Cowan, CLybDE R. 
Dunrpny, kp. B 

VANS, MAURICE GEO 
FREEDMAN, L. M. 


(FARLAND, FREDERICK | 


(S00DALL, EDWIN BAKER ....% <i. 


(GREEN WooD, ALLEN 
(GUNDERSEN, TRYGVI 
Hatey, Wa. THos 
HARTSHORNE, ISAA¢ 

Hoover, WaLtTerR Boyp 
Hurwey, E. D.. 

INGLIS, HAkry J, 

JOHNS, JUANITA PEARI 
KAZANJIAN, V. H 
KELLEY, VINCENT J. ....... 
IKLEINERT, MARGARET NOYES 


KNOWLTON, CHARLES [)AVISON 
LANCASTER. W. B. 
Lewis, ]. P 


LOWELL, W. HoLBrook 
LLURIE, Moses H. 


Mentzer, Puiptie E 7 Wnnpe 


’ 


MEMES. CESTOR EB ck xc hse’ 
MINITER, FRANCIs G. ne 
MosHER, Harris P. ....... 
Myser, Puivip 
Poirier, Georce H. .......+: 


PORTER. £:9AS: FE. ook cacicws 
SGT. 0. Mi sacix ewan va eeninns 
REGAN. Jas 5, SS ee 


Rice, G. B. 


Cee 2 Oe ee, Ces ae eee 
ee cs) a i |) es 
SACHS. DENTAMIN  .<.60éia4 0000. 


CIBALE. REROV Asc cine dei twas 
MCN AD Ta By Berd. 205 oicedierd os SS sao 
Terry, THEODORE L. ........... 
THOMPsoN, PETER H. .......... 


...27/0 Commonwealth Ave., ALR 


BOSTON 


105 Marlborough St., ALR 
520 Commonwealth Ave., ALR 
.520 Commonwealth Ave., Op. 


.377 Commonwealth Ave., ALR 
353 Commonwealth Ave., ALR 
Hotel Buckminster, ALR 
101 Bay State Road, ¢ )p. 
311 Commonwealth Ave., ALR 
475 Commonwealth Ave., AL] 
183 Beacon St., LR 
.... 101 Bay State Road, Op. 
$2 Commonwealth Ave., Op. 
5 Bay State Road, ¢ yp 
‘ 53] Beacon St., ALR 
..22 Commonwealth Ave., Op. 
£605 Commonwealth Ave., ALR 
sick joagacaeae 419 Boylston St., Op. 
.43 Bay State Road, ALR 


’ 
\ 


...313 Commonwealth Ave., Op. 


.475 Commonwealth Ave., LR 
520 Commonwealth Ave., ALR 
82 Commonwealth Ave., ALR 
520 Commonwealth Ave., ALR 
520 Commonwealth Ave., Op. 
179 Commonwealth Ave., ALR 
..82 Commonwealth Ave., Op. 


a ps ded. oeahes ...-483 Beacon St., ALR 
a ecg 20 Charlesgate West, ALR 
520 Commonwealth Ave., ALR 
ards 419 Boylston St., ALR 
eee 828 Beacon St., ALR 
.311 Commonwealth Ave., ALR 
..60 Bay State Road, ALR 
.520 Commonwealth Ave., ALR 
...270 Commonwealth Ave., ALR 
....920 Commonwealth Ave., Op. 
Tee eo 99 Bay State Road, ALR 
ay Ren gee 319 Longwood Ave., ALR 


....84 Commonwealth Ave., Op. 


483 Beacon St., ( yp. 


...353 Commonwealth Ave., Op. 
ee ey 128 Newbury St., Op. 


...308 Commonwealth Ave., Op. 





21 Broadway, OALR 
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TINGLEY, LOUISA PAINE .. 


Tosey, GEORGE L., JR. 


WELLs, Davip W. ... we i 


WILKINS, SAMUEL HENRY 


GALLAGHER, JouNn H. C. 


MONAHAN, J. A. ........ 
BEstT, LYNWoop iN eae 
es Ge SE aswws asad 
ZOME, EvenstT Fi. ......-. 
BonNE, HERMAN D. ...... 
DEXTER, Mitton A. ...... 
ODENEAL, Tuomas H. ... 
MILLETT, FRANK A. ...... 
BurRKE, JOHN R. ........ 
co RS Ae Sere rerrry 
BERMAN, PHILIP G. ..... 
Wicctn, Wm. IRVING .... 
ST.) al @ i Se 


Jones, E. W. 


O'REILLY, W.F.......... 


PoTTER, L. F. 


GEOGRAPHICAL 


Se ered 9 Massachusetts Ave 
.270 Commonwealth Ave 


CHICOPE! 


105 Center St., 


CLINTON 


FALL RIVER 
151 Rock St 


151 Rock St 


.19 Pleasant St 


GLOUCESTER 


181 Chestnut St., 


46 Lexington St.. 


( Mass.) 


i‘ ap 
AL 
....Hotel Westminster, Op. 
270 Commonwealth Ave. 


» Up. 


\LK 


OALR 


i yp 


. ALR 


\LKR 


OALR 


...Cor. Pleasant and Prospect Sts., ALK 
oe .....-40 Middle St., OALR 
GREEN FIELD 
earls erat areen ays .58 Federal St., OALR 
HOLYOKE 
Seis bee SRT .207 Elm St., OALR 
LAWRENCE 
Se are ne eh .. 01 Essex St.,. OALR 
LOWELL 
are ...174 Central St., Op. 
ee a ee ..202 Central St., ALR 
MALDEN 
LE LP ay eee Pe Te 6 Pleasant St., Op. 
LYNN 
ia tedebchiesiincss. ce ten nacelle 44 Atlanta St., Op. A 
A Oe ae eee ee 44 S. Common St., OALR 
NEW BEDFORD 
AR ee A vee ae 232 Walnut St., OALR 


orn 





(Mass., Mich.) LIST OF MEMBERS 59 
NORTHAMPTON 
ee SS ere rere ee eee Ter ee 187 Main St., ALR 
Se er ee eT ee ee ..4 West St., Op. 
PALMER 
Moore, G. A 483 Main St... OALR 
PITTSFIELD 
PD HOMPSO ts. Fs. 74 North St... OALR 
SALEM 
HENNEsSEY, W. W .333 Essex St... OALR 
SPRINGFIELD 
Boss. Eucene G a ae 5G ...-153/ Main St., Op. 
BYRNEs, H. ] .67 Chestnut St.,. OALR 
CARLETON, RALPH 10 Temple St., Op. 
(GAUDREAU, HlonoreE | .293 Bridge St., Op. 
(GOODELL, WILLIAM . ..121 Chestnut St., ALR 
IRWIN, VINCENT J., JR .... 1634 Main St., OALR 
Irwin, V. J., Sr .1634 Main St. OALR 
SEGAL, SAMUI Tr 1562 Main St., ALR 
TAUNTON 
BAKER, Harry B. 59 Main St., OAI.R 
WALTHAM 
Lewis. J. P O81 Main St., ALR 
WORCESTER 
BERRY, GORDON .. .36 Pleasant St., ALR 
CROISSANT, CHAS, A. .. 390 Main St., ALR 
Cross, A. E. eres vee .. 390 Main St., Op. 
EstaBrook, Cuas. T. ie eek .., 10 Algonquin Road, OALR 
RaneietL: MI AMNION? oo. 0 6: o'c,cincnin Reema 27 Elm St., ALR 
(;00DSPEED, Harry B. .36 Pleasant St., ALR 
Houzer, Wm. F. ....... ..36 Pleasant St., Op. 
SS ae, a oC 3 | cn cr or ca ne re 390 Main St., OALR 
Murpnuy, Wittiam E. .. 390 Main St., ALR 
Rick, Joun E, .390 Main St., OALR 
MICHIGAN 
ALMA 
RCRIS ARs Te ial os AO hai A Polasky Bldg., ALR 
ALPENA 
Dee WTON We es iad Career vi eee 201 N. Second Ave., OALR 








590 GEOGRAPHICAL 


ANN ARBOR 


BI I eg Be ro First Nat'l Bank Bldg. 
nr First Nat'l Bank Bldg 
Perm, A. GO ni cc dak cnsacden First Nat'l Bank Bldg. 
peANWaLt, James HH. ........... .... First Nat’) Bank Bldg., 
BATTLE CREEK 
DopGe, WARREN M., Jr. .......................5anitarium, 
eS  . eeee ee .. Security Nat'l Bank Bldg 
HauGuey, WILFRED H. neta de Acghe eaten ae ao Post Bldg 
hot ea oe | re  ssccceeveesmecmeny Nat'l Tower, 
mC, Me, We os ci ce es Battle Creek Sanitarium, 
BAY CITY 
RE Ee re ee eee aie Bay City Bank Bldg., 
DOAN, Ti: MRWTOM. «occ dc ccc cccdcaces 400 Phoenix Bl le 
BENTON HARBOR 
WESTERVEI Be cl ore ee so sry, be ee ee 239 Pipestone St. 
BIRMINGHAM 
Pmmees, RAR PR Ge. noone ices cccns cae cnr Se WW. Menge Ave, 
DETROIT 
I i 622 Maccabee Bldg., . 
NS ee ee 
ee David Whitney Bldg. 
Sy PI Me og i no sw whem ee kied nad David W hitney Bldg. 
IN I I 6 i cc, ses dle Wi Sik wre 8 RS David W hitney Bldg., 
IS, a. ity dis Girne. Banna eee 10 } -eterboro, 
Brown, Aubrey O. .....................-9057 Woodward, 
Se SO Mk sie acne nn nes nants David Whitney Bldg., 
eS David Whitney Bldg., 
Camremis.. Seattonm Di . oo. ck caccucsncees 269 Rowena St., 
| 2 eee ee David Whitney Bldg., . 
RE Se Oe cekedeia cAnKeeewunade David Whitney Bldg., 
I Me eh ei ce 13535 Woodward Ave., / 
CrousHore, JAMES FE. ....... we eeeeee -LI0] W. Grand Blvd., . 
i 28 Adams Ave. West, / 
I i og ale Eaton Tower, 
i i a Maccabee Bldg., 
GEMEROY, JOsEP errr ery ee Henry Ford Hospital, . 
GLoWACK!I, BEN FRANCIS ..................Maccabee B ldg., 
Goux, RAYMOND SALoT ...........! 545 David Whitney Bldg., 
eae aaran owed David W hitney Bldg., 
eeeem, AMUMUR STAMERY «2... doc cicccccc. 1609 Eaton Tower, 
FIAMMOND, ARTHUR ................. David Whitney Bldg., . 
NG PRE ee ear poe ee Hofman Bldg., : 


ee 


eee 


ARDS A Rae ESE eats 


EE i nk ote b san danaw anes David Whitney Bldg., Op. 





we RAS 


| 
| 
5 
| 
‘ 
| 





lich. ) LIST OF MEMBERS 59] 
HoweELL, DoNALD MACLEAN .......... David Whitney Bldg., ALR 
HuGues, Ray W. ...............1501 David Whitney Bldg., OALR 
BEATING. FF osc ou ati .1042 Maccabee Bldg., OALR 
fi ae eS ae errr err ee Henry Ford Hospiti i, ALR 
McCLeLLANpb, Cart C. .. .1857 David Whitney Bldg., OALR 
Mercer, R. E sie . David Whitney Bldg., LR 
WEINER. SS. OSs. oko k sc taeesescsess -SO4l E, Jefferson Ave., ALR 
Morton, J. B. ... tecacueedse MOE. Warren Ave.. OALR 
MUNSON. BT. -<.icc; .2201 E. Jefferson Ave., ALR 
O.Hora, B. A ye Secs bused vias OU WW, Gtand Biva. Aik 
PARKER. WALTER Bic . oo ccs cece . David Whitney Bldg., Op. 
Peirce, Howarp W. . David Whitney Bldg., ALR 
Pino, Ratpn H. ... David Whitney Bldg., Op. 
I OE ce a ay bud ise iid en a Fisher Bldg., OALR 
Potter, Wittis A. .7450 Grand River Ave., ALR 
ER GEE 4 ek.idd cwaeanas 510 Joseph Campan Ave., OALR 
Ryerson, F. L. .... ; iyvarersits aaa lca ere Fine Arts Bldg., OALR 
SANDERSON, H. H ....David Whitney Bldg., OALR 
SCARNEY, HERMAN D. .. .eeeeeee- 2001 W. Grand Blvd., Op. 
SHurRzLy, Burt K. ..... eee en 62 Adams Ave. W., ALR 
Stmpson, H, Lee .David Whitney Bldg., ALR 
SuMmmens, WE. Bocce 1613 David Whitney Bldg.. OALR 
SUTHERLAND, Jacos MARION ..General Motors Bldg., ALR 
WALKER, CHas. ¢ ~ . Maccabee Bldg., Op. 
ee Se 744 David Whitney Bk lg., ALR 
WHITNEY, a ee Pr re eye RO. Henry Ford Hospital, ALR 
I I i an re a ole acts we QR 2204 Eaton Tower, OALR 
WoopwortTH. WILLIAM P. .....2994 E. Grand Blvd., OALR 
Weeumsnem, Ai Be accsdeiauc snake 664 Fisher Bldg., ALR 

FLINT 
Piuneasm, We. By. nis. .s ces vancvesccccscs . DRE ee, ALR 
ON. CE ES bdo nan ea er pie bn, ea Kresge Bldg., ALR 
GRAND RAPIDS 
Re SN ics d cesscnd bas ahaa iacd 308 Medical Arts Bldg., Op. 
DEWAR, Murray M. ...................Medical Arts Bldg., Op. 
RN te naar stea aiy satel ncaa Medical Arts Bldg., ALR 
RA, TOOT, Gh oo oid Hawins wane ed ca 0s keene cee eee 
oS rr rr ree . Medical Arts Bldg., Op. 
a MEE He va weeda cae cadac gine smenes Powers Bldg., ALR 
I ae rere re eae Ashton Bldg., OALR 
CR: EO ob ..446 Paris Ave., S.E., Retired 
SMITH, FERRIS .................... Blodgett Medical Bldg., ALR 
DMARP, CARE Fo ioi ic cscs cows ces vec ss sn eee ree ee, Ae 
GROSSE POINTE VILLAGE 
De.. GM Gos esc caaskdvws ewan 279 Rivard Blvd., ALR 
HOLLAND 
ae ee : rere rear e Peoples State Bank Bldg., OALR 





592 GEOGRAPHICAL (Much. ) 
IONIA 
a et eer ean ® OALR 


NN RN he ne ia al i Box 417, OALR 
JACKSON 

CE ag Se 290 W. Michigan Ave., ALR 

McGarvey, WM. EpwarD.......... Jackson City Bank Bldg., ALR 

Loe RE oS ee ae Son eet Rogers Bldg., OALR 


KALAMAZOO 


FULKERSON, C. B. .........Room 403, 107 W. Michigan Ave., OALR 

GRANT, FRep E. ............Kalamazoo National Bank Bldg., OALR 

SO eee eee American Bank Bldg., OALR 
LANSING 

EN, vidnd peadee sanndoke eon 221 N. Capitol Ave., ALR 


Burpick, Austin F, ..................d00 N. Capitol Ave., OALR 
NI eo ney iene alle Gite 215 N. Walnut St., ALR 


MecGILiicuppy, Oniver B. ... 2... 6.065: 124 W. Allegan St., ALR 
Ce rb bewy indo nep meee 124 W. Allegan St., Op. 


PORRM, WOM, By oo vk cicawis diss sns ccuce canteen Ore meed, OALR 


MT. CLEMONS 
Ns ED ined ane uptemidel wen ween hs 115 Cass Ave., OALR 


OWOSSO 


PocHERT, ROLLAND C. .........0.<c0s00000... Matthews Blde., ALR 


PETOSKEY 
CWA. WE Sie elk dk id bcos icad<ss.dl4 Boward St. ALR 


PONTIAC 
PI Ms. 05 bays a eyidipitubcie eweeeen 1012 Riker Bldg., Op. 


PORT HURON 


PE Ss, inn ccectkeensaseueneuees 940 Military St., ALR 
ST. JOSEPH 

ON De hinds eeduaeswsawnnen 1821 Niles Ave., OALR 

SAGINAW 

A ee Pre Peoples Bldg. and Loan Bldg., ALR 

CorTopassi, ANDRE J. .............Second Nat’l Bank Bldg., ALR 

at ere 704 Second Nat’l Bank Bldg., Op. 

i Ei, cath este nsec weaeeonal 308 Eddy Bldg., ALR 


ee 120 N. Michigan Av 


», OALR 


_ 





: 
t 
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: 
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ee ee 


8 Cama tn Pa nee 


ear ats 
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(Munn. ) LIST OF 


MEMBERS 


MINNESOTA 


ALBERT LEA 


FOLKEN, FRANK (GARRET 


....Freeborn Co. Nat’l Bank Bldg., 


BRECKENRIDGI 


Rick, CLARENCE PRENTICI 


CROOKSTON 


NIORLEY, GEORGE JA. 
OPpPEGAARD, C. L. . 
PARSONS. J (ys, 


ATHENS, ALVIN G 
Fettows, M. Forpine 
HILpiNne ANDERSON C, 
Knapp, F. N 
Suastip, T. H 
TILpEROUIST, D. L 
WINTER, JOHN A, 


CoMBACHER, LEON ( 


Crookston State Bank Bldg.., 
.220 8S. Broadway, 


Crookston ( ‘lini 


LUTH 


cece VV ete ts 

.. Medical Arts Bldg.., 
Medical Arts Bldg . 

.. Medical Arts Bldg., 

. Medical Arts Bldg., 
202 W. Superior St 
....-Medical Arts Bldg.., 


205 W. Second St., 


GUS FALLS 


eee!) t 


5 Lincoln Ave., W., 


HIBBING 


MorSMAN, L. W. . 


SINAMARK, ANDREW 


.....Morsman Clinic, 
..205 Power Bldg., 


MINNEAPOLIS 


BorGeson, FE. J. .... 
Brown, Epwarp J. . 
CAMP, WALTER E.... 
CAMPBELL, Ropert A. 


CEA Fe on wceserncdicvcns 
DAHL, ELMER O. wr 
DorRGE, RICHARD IRVING ........ 


DIME. WATER Fl. ss icccccn. 
HANSEN, ERLING W. ........ 
Howarp, W. H. . 
mite, Lovin BR. . 6... 
Bau) Pe 
Looms. B.A... .csss om 
DEMON TE. Ss. 6 ois bolas rien 
MATTHEWS, Justus 
NEWHART, Horact 
COBERG, ©. BR, cnc ncn 
Pawrenson, W. EB. cc. ccece cscs 


PHELPS, KENNETH A. ........ 


wR Rss Physicians and Surgeons Bldg., 


. Medical Arts Bldg., 
.3027 Pleasant Ave., 
.Medical Arts Bldg., 


.520 La Salle Bldg., 


.. Medical Arts Bldg., O: 
wees... «Medical Arts Bldg., z 
A Ae ...1111 Nicollet Ave., 


. Medical Arts Bldg., 
. Medical Arts Bldg., 
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OALR 


OALR 


( p. 


ALR 


,OALR 


ALR 
Op. 
(Op. 
ALR 
OALK 


Op. 


OALR 
OALR 


..Medical Arts Bldg., ALR 
..Medical Arts Bldg., OALR 
.. Medical Arts Bldg., OALR 
.. Medical Arts Bldg., OALR 
.. Medical Arts Bldg., LR 
.Medical Arts Bldg., ALR 
.....Svndicate Bldg., OALR 
.. Medical Arts Bldg., OALR 
. Medical Arts Bldg., OALR 








594 GEOGRAPHICAI (\linn.) 
xy ee Od Serre cer re Physicians and Surgeons Bldg., OALR 
a Ye eee ee Physicians and Surgeons Bldg., OALR 
Bi ME snGs ps eee pe eR sa Medical Arts Bldg., OALR 
PC NG We eo ile knw candies Lees Medical Arts Bldg., ¢ Dp. 
SCHWARTZ, VIRGIL JOSEPH .......... ...Medical Arts Bldg., ALR 
SMITH, ARTHUR E. ....................Medical Arts Bldg., OALR 
Re in Jot a Uae nn eeeea’ . Medical Arts Bldg., OALR 
a re oe ease. 1009 Nicollet Ave., OALR 
Watson, JAMEs A. ...................-Medical Arts Bldg., OALR 
NEW ULM 
i TE Mee i ee esin kha ewwea ds ....Box 137, OALR 
RED WIN‘ 
a Meer eer rece rrr TT rere ey ..414 Main St., Op 
ROCHESTER 
CS SS ee eae ke 
a EE ere ...Mayo Clinic, Op. 
8 SS EE ee ert ree ert ree Mayo Clinic, LR 
HEMPSTEAD, Bert E, ...............0+-+++++-- Mayo Clinic, ALR 
i PE Te itcnseveneeneeees ..2.+-..-Mayo Clinic, ALR 
I ole oe ee we eae ees ....Mayo Clinic, L 
4 ee. Serr .. Mayo Clinic, Op 
DO EE We 6 cee tneeacuacaeinacnes . Mayo Clinic, Op. 
ST. CLOUD 
SE, Ey 52th i che cedewenesnenannenan . Mary’s Bldg., Op 
ST. PAUL 
BEBRISFORD, PAUL D...... 2. .eceeccss | OWTY Medical Arts Bldg., OALR 
I  hPg S ches wi SiG aie Salad wes I owry Medical Bldg., OALR 
BoECKMANN, ee ee Lowry Medical Arts Bldg., OALR 
os Sf, ree mere ere Medical Arts Bldg., OALR 
eee re ee Hamm Bldg., Op. 
Connor, CuHas. E. .Lowry Medical Arts Bldg., 4th St. Sec., ALR 
FoGarty, CHAS. eet pobetay. 372 St. Peter St., OALR 
A a ee ee ree re Lowry Bldg., Op. 
PSOCHMPILZER, JOMN J... 5s acc eas: Lowry Medical Arts Bldg., ALR 
Bo a See rere 1027 Lowry Medical Bldg., OALR 
Se me et errr ee rer ree Lowry Medical Bldg., Op. 
NELson, ALLAN Louwls........ 830 Lowry Medical Arts Bldg., Op. 
ROTHSCHILD, —_— | Perr rt re eee Lowry Bldg., OALR 
oe ey ee Lowry Medical Arts Bldg., OALR 
WHEELER, * Rad i Wend nsnees cone 1027 Lowry Bldg., OALR 
re Sica da wa cai Lowry Medical Arts Bldg.,. OALR 
WINONA 
rere rer 310 Choate Bldg., OALR 
ee 172 Main St., OALR 


Mo.) LIST OF MEMBERS 


WORTHINGTON 


STANLEY, C. R ee ee ......508 Tenth St., 


MISSISSIPPI 


GREENVILLI 


MONTGOMERY, D. CAMERON : ee Leyser Bldg., : 


GULFPORT 





395 


ALR 


MecWiuirtntams, Cuas. A ' >, 3G... @/S.-T.. Bide. AiR 
JACKSO 

ADKINS, GEORGE E. , Jackson Infirmary, ALR 

HAGEMAN, Van Dykt _.,. Lamar Life Bldg., ALR 

HIARRI ROBIN Lamar Life Bldg., ALR 
NATCHEZ 

GAUDET, LUCIAN S. .. we eeeees. 405 Franklin St., OALR 


OXFORD 


Guyton. B. S. . Sesessansdize Van Boren Ave. OALK 
VICKSBURG 

Kpwarps, C. J. ... .... First National Bank Bldg., OALR 

Jones, Epiey H. ....1301 Washington St., OALR 


MISSOURI 


CARTHAGI 


Post, WINFRED B, eee. ok. pee 
Powers, EVERETT .. hen sadiam’ pals pO oh Deedee St, 


COLUMBIA 


SNEED, CARL Dis acs cs Serer eT ee eT ee Guitar Bldg., 


EXCELSIOR SPRINGS 


SHOEMAKER, FERDINAND ...........U.S. Veterans’ Hospital, 


HANNIBAT 


FIOM MEAG CemORE Fs. S656 bok Sa ee ....000 Broadway, 


KANSAS CITY 


OALR 
OALR 


OALR 


OALR 


ALR 


a Se re ........-412 Waldheim Bldg., OALR 
ATTRINGER. A. Ny. oon ccesis ........Professional Bldg., ALR 
Beat, Homer A. ........ eet re ee 1002 Argyle Bldg., ALR 
a APP rey ee eer Te ee Sion plein Bryant Bldg., OALR 
— LLOWS, GEORGE E. . ....e......1500 Professional Bldg., Op. 
BLACK, W. BI SS olan aa 2 ire ee Professional Bldg., ALR 
NS ee Serer re rer er re Professional Bldg., OALR 


Oe Dy ee re eee 1102 Grand Ave., 





Op. 


a Re Sd il Winns as oa Beaumont Medical Bldg., . 





596 GEOGRAPHICAL (Mo.) 
CURRAN, E. fa id Ne ae aco 1805 Fed. Res. Bank Bl le., ( yp. 
DAVIs, HARRY , P.ics Cert sansceneken demas Bryant Bldg... OALR 
ES oink kane cement hiah se Re K Professional B ldg.. \LR 
a re 636 Argyle Bldg., OALR 
INI So ee ee aS 1426 Professional B de. \LR 
eer ee i sb cw eae ween Professional Bldg... ALR 
POETIC. FAROE Bg ii ckccicccciascnsaas Professional Bldg., ALR 
Pre re TT ere Professional Bldg., OALR 
NT SO oe re cs da ues ....Professional Bldg., OALR 
KNIGHT, JOHN S. .......  veoacceccsas sad Poressional Bldc.. ALR 
Ee, 3. EOARCOMME ow sic nan casnewes ...907 Rialto Bldg., ALR 
co eee ee ee .........Rialto Bldg., Op. 
LOMIR, ASWIN J... 5.25 au nieesavadecee ackOmuemerce Bide. ALR 
I sig it ne bes a ge ee Kae wee 2006 Bryant Bldg., ALR 
McALESTER, ANDREW W., JR. ............0:: Bryant Bldg., Op. 
McALESTER, ANDREW W., 3RD ..............-: Bryant Bldg., Op 
Se, WE, WU n.d vce badecwewas teen Professional Bldg., OALR 
McKEE, JosepH W. ....................Professional Bldg., Op. 
ES I ig dik -w bk ob wk eee ken ndnk soem we Argvle Bldg... OALR 
OP ES ea eee 815 Shukert Bldg., OALR 
I oa ore ib vd ain Mem ins Gade ural Professional Bidg., ALR 
0 Sa 500 Argvle Bldg., OALR 
SIMPSON, M. B. ds tt ee si vif dle ct es a ee sg ey Professions! B ldg - \LR 
i esa andl Professional Bldg., ALR 
TEALL, a ... Professional B ldg -. Pec 
YAZEL, HERMAN E., .......................4/008 Rialto Bldg.,. OALR 
POWERSITI 
I ie its Ce eee ach a wk wae eee OALR 
ST. JOSEPH 
a a en ee a 204 Logan Bldg., OALR 
I I i a Sw heal Wy SE ewe ae Carby Bldg., OALR 
Pe. A Gn oo kk eke ee caw oes Phys. and Surg. Bldg., OALR 
ST. LOUIS 
I 8 gi os ak nid avd ew arabes Frisco Bldg., ALR 
ee RS ee re 308 N. 6th St., Op. 
memrense BORSA Fucks cxdwcwandwienr 539 N. Grand Ave., ALR 
NINN Mr A is id aici on geben ate Frisco Bldg., ALR 
og A ES eee 3720 Washington Ave., Op. 
I BO By 6 xp nvve ed nvsdd nes b 60.605 cm RD CO, SUR 
I Te sch ace el Metropoliti an Bl ig. ALR 
RE Ce. eae dawkins 0 eee pen 3720 Washington Blvd., ALR 
oo A ae 3720 Washington Blvd., ALR 
BURNS, BS. Si ccc cccccccccccccescss MOOG i meater Bide. ALR 
CALHOUN, JAMES GRAHAM.............. Metropolitan Bldg., Op. 
Wes bckcacacncs cd aan wet 3720 Washington Ave., Op. 
ee 8 errr rere ere ree 4932 Maryland St., ALR 





LIST OF 


DEAN, L. W 

Doses, Orro Ross 

Se SE a eee seer 
EBER, CARL THEODOR! 
EIMER, CHARLES EUGENI 
Ferris, Davin P. .. meee 
FINEBERG, MAXWELL ..... 
Do tp. ae a 


Giick, Harry N. eats 
GoLpsTEIN, M.A 

GREEN, JOHN . bee 
GREENE, M. L 
GUGGENHEIM. L. K 
(GUNDELACH, C. A 
HANSEL, FRENCH NELLER 
Harpesty, J. F. 
Harpy, W. F. .... 
Hitpretu, H. Rome 
Hopart, Car! 

Hooss H. A. 

Hot GEORGE It 
Howarp, Harvey |] 
Jacons, Max W., 

ppc a, be eee 
Jones, Vincent L. 
KELLEY, Isaac D., JR 
Lamps, Harvey D 
EeAvy. £.. Ae... e 
LueppeE, W. H. 
LYMAN, Harry W. ..... 
McManion, BERNARD JOHN ... 
Mason, Roy Ear 

Mitier, H. Ep 

Myers, EUGENE I.&1 — 
Nemours, Paut RoLanp 
oo Se ae ere 


PELZ, tel D. 
Poos, GROVER 


H 


Post, LAWRENCE T. 

Post, M. Haywarp ee 
Potter, ALLEN B 

Proretz, A. W. sa 

MEIM. FOUGO 6 och éox cd awes 
op a a eee 
0G Sa ed ee 
ScHLUER, E, P. eer ee 
Scmonz, B. FP. ... 


FREDERICK Q. 
EUGENE T. 


W. E. 


SCHWARTZ, 
SENSENEY, 
SHAHAN, 


.. Medical School, Washingt 
Srey ore ree: 2743 N. Grand Ave., . 


.Missouri Theatre B 


MEMBERS 
on | 


408 Humboldt | 
.1006 Carlton | 


.University Club | 
.3115 S. Grand I 
1574 W. 

20 Washington | 


. Missouri Theater B 
6227 


Rose 
825 U niversity Club B 
634 No. Grand 
.706 Missouri Theater B 
Mere Humboldt |] 

Lee ee eS oe . Metropolitan | 
ey . Metropolitan B 

3115 S. Grand B 

.513 University Club B 


Park devel I 


1242 i aait ‘Pissakas B 
3720 Washington | 
Me a in B 


“hieescopalina an B 


.Missouri Theater B 


6 tehaa ton ee .Frisco B 

a a 728 Missouri I 

sina asta shsdialarcax inet RE .Wall I 
3142 Fr anklin 


University Club B 
ia eae ae Missouri B 
607 N. Grand 
ae. 
lenge pe 


417 siissoaae itan | 
™ all } 


eee on ee Metropol in Bl 


ee ee rrr eee ee 316 L ister Bl 


I 
, I ees 2 sig Metropolitan Bldg., 


Papin St., 


308 N. 6th St. oa 





Tniv., ALR 
we 


sldg., Op. 
sldg., Op. 
ldg., ALR 
sldg., ALR 
Idg., ALR 
sIdg., ALR 
sIvd., ALR 
\LR 
Mvd., Op. 
ldg., Op. 
bury, ALR 
ldg., ALR 
\ve. _ ALR 
ldg., | yp. 
sldg ef p 
sldg ( yp. 
le ig. ( yp 
Ivd., Op 
ldg., ALR 
Totel, Op. 
sldg .. Op. 
Ave. 4 p. 
ldg., OALR 
sIlvd., ALR 
ldg., ALR 
3lde. ALR 
ldg ay SPD 
ALR 
Idg., ALR 
ldg., Op. 
iIldg., ALR 
Ave. ALR 
Idg., ALR 
‘ldg., ALR 
Ave., OALR 
ldg., Op. 
, lg., Op. 
gan, ALR 
silo. , ALR 
iIdg., ¢ )p. 
ildg., ALR 
Ide. ALR 
Ave., ALR 
lg., ALR 
sIlvd., Op. 
g., ALR 
Op. 
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SHOEMAKER, W. A. ie oe wae . 1006 Carleton Bldg., Op 
SIMON, FREDERICK C. ..... eC een Pm: 914 Arcade Bldg., ALR 
oo ee oe: re .5285 W ashing ‘ton Byld., ALR 
gc Ae Se | | Carleton Bldg., Op. 
WESTLAKE, SAMUEL B. Be recaumont Med. B Ide. \LR 
WIENER, MEYER .....-900 Carleton Bldg., Op. 
Woop, V. VISSCHER ; B seeaumont Medical Bldg., ALR 
WoobrvFF, FREDERICK FE. . . Metropolitan Bldg., Op 
SEDALIA 
Love, JoHN G. Algenfritz Bldg... OALR 
TITSworTH, GUY 111 W. 4th St.. OALR 
SPRINGFIELD 
Matiey SIAROtD. . 2.66 sae 4 8k: ........Landers Bldg.,. OALR 
KLINGNER, TuHos. ©. ....-Medical Arts Bldg... OALR 
SMITH, CARLIE SOUTER .214 N. Jefferson Ave., OALRK 
rRENTON 
AMBROSE, ELMER C .910 Main St., OALR 
MONTANA 
ANACONDA 
DUNLAP, LAWRENCE G. ...... 101 Main St., OALR 
BILLINGS 
ON TE We i aw awd wke cee Hart Albin Bldg., ALR 
BUTTE 
aa errr .507 Phoenix Bldg., 0ALR 
Morse, A. W. bescebsccbsecsdeasenuatee Phoemx Bide, OALE 
POTEER, PRPOR onc ce cccisceses .Motor Clinic Bldg., OALR 
GREAT FALLS 
Courtee CAS. FB. wocciscinwcradessa First Nat’l Bank Bldg., OALR 
HAVRI 
Briccs, F. W. salkied ada niente ek oS ans pn ee Ne, SR 
ROUNDUI 
eres, Ca Fe nk oe R RE Ee 213 Main St., OALR 
NEBRASKA 
COLUMBUS 
Canmews. ©. Fe. ook xc sxe .Maxwell and Bratt Bldg., OALR 
ROepne, EZRA PPWIN «2.6 ise ccvucces Columbus Bank Bldg., ALR 
GRAND ISLAND 
gE Arey reer ee ere eT Ter Cee 21712 N. Pine St., ALR 





N. H.) LIST OF MEMBERS 


HASTINGS 





NEVADA 


RENO 
Pee A: oc bctavicens First Nat'l Bank Bldg., OALR 
NEW HAMPSHIRE 
NASHUA 
pT Mi 4 5 2 arnde tae ee Re ws Masonic Temple, ALR 
im, BAVMOMD The... occ scscccvcesss eee MERe, Ae 
SE Pe Se ee ge ee Cree 16 Amherst St., Op. 





rin, Rov DAVID ....icc.ce cds cdeddvscescs.  OOte Bins, ALR 
KEARNEY 
> Pe ee Ue See ts 5 West Zlst St., OALR 
LINCOLN 
PAU] , Sere : ... Stuart Bidg., Op. 
EARL B : ..939 Stuart Bldg., OALR 
a cee .. Richards Block, 0ALR 
| are .....Sharp Bldg., OALR 
Ns, Davip D ....Stuart Bldg., OALR 
-, JAMEs W ... Sharp Bldg., OALR 
Stuart Bldg., OALR 
NEBRASKA CITY 
:, D: D 107 S. 9th St., ALR 
NORFOLK 
ARTHUR F ' si ...DeLay Nat'l Bank Bldg., OALR 
OMAHA 
ae ..631 City Nat’l Bank Bldg., OALR 
m. . 1620 Me lical Arts Bldg AS 
\ = . Medical Arts Bldg., ALI 
. CALVIN we eee. -425 Aquila Court, OALR 
UEL Z o .Medical Arts Bldg., ALR 
, We. RP 1500 Medical Arts Bldg., OALR 
LBERT Rh. .....-Medical Arts Bldg., ALR 
......--Medical Arts B ldg., Op. 
R. ; ...708 Medical Arts Bldg., ALR 
. HERMAN | ....Medical Arts Bldg., ALR 
ORGE B. B died .....Medical Arts Bldg., OALR 
De ae a . .....-Medical Arts Bldg., ALR 
¢, Puinie I ....Medical Arts Bldg., OALR 
, : .....Medical Arts Bldg.. OALR 
ES, WM. H. . .......Medical Arts Bldg., Op. 
5, CHARLES M | ...e.+...+Medical Arts Bldg., Op. 
= ere .537 City National Bank Bldg., ALR 
fe Ot anh ........1500 Medical Arts Bldg.,. OALR 
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BAESEMAN, R. WINFIELD 
FisHer, JAMEs A. .. 
UpHAM, HELEN F. 


CHARLTON, C. COULTER 
McGivern, C. S 


Orpmsteap, Wittiam Dek 


Moore, Joun D. 


Levy, ABRAM 


KLINE, Oram R., bad 
SHEMELEY, WittIAM G 
SHIPMAN, JAMES 5S. 
SHope, PIeERCI 


BUVINGER, CHARLES W. 
Kapp, Cart. G 
CHARLES 


LITTWIN, 


BERKE, RaAYNOLD N. 


GREENFIELD, WILLIAM JOHN 


Pyrite, WALLA! 


CAMPBELL, W. K. 


BARKHORN, CHAs. W. 


CARDWELL, EpGAR PARMELE 
FRANKLIN . 


CHATTIN, J. 
EAGLETON 


. WELLs P. 


GEOGRAPHICAI 
NEW JERSEY 
ASBURY PARK 
501 Grand Ave 
_ Jersey Central Bldg. 
ee ... 305 Third Ave 
ATLANTIC CITY 
.124-S. Illinois Ave 
‘ SO5 Pacitic Ave., 
; 515 Grammereyv Place 


BLOOM FIELD 
6 Washington St 


CAMDEN 
114 Cooper st 
7 Haddon Ave 
542 Cooper st 
511 Cooper St 
EAST ORANGI 


50 Washington St 


ELIZABETH 


1440 Westminster \ve 
ENGLEWOOD 
2 juaka a 33 Ik. Palisade Ave 
HACKENSACK 
430 Union St., 
50 Anderson St 


JERSEY CITY 


LONG BRANCH 


507 Church St., 


96 Third Ave. 


223 Roseville Ave., . 
47 Central Ave... 
671 Broad St., 





OALR 
OALR 


SOALR 
(Op 


\LR 
OALR 
(Op 
, Op 


OALR 


\LR 


( yp 


\LR 


OOALR 


OALR 


Ae Ae 


- - 


Op 


"ALR 





HAHN, 


bhi (itt 
HIURFI 


KEIM, 


() 
|} 
() ] 
he J \ 
\Vi 
7 

\I 





Wan. HH 


.. a 
J. WaALLACI 


Witttam | 


()C ON N¢E 


SAM 1 


ORANGI 

\TEI N 
\MI 

LINFIELD 


SUMMIT 


TRENTON 


30 Beechwood Road. 


382 Springtield Ave 





15 Lombardy St., Op 
965 Broad St., OALI 
86 Washington St., OALI 
25 Roseville Ave,. ALR 
6/1 Broad St., OALR 
24 Commerce St., ALR 


» 
\ 

> 
\ 


965 Broad St., ALK 
14 James St., OALR 
O71 broad St Jp 
671 Broad St., Op 


172 Roseville Ave., ALK 


188 Roseville Ave., Op 


300 Park Ave., ALR 


232 State St., ALR 


£55 state St.. ALE 


364 Prospect ot 7 \] IX 


~~ fo 


34 W. State St.,. OALR 


440 New York Ave., OALR 


.413 Sixteenth St.. OALR 


602 GEOGRAPHICAL (N 
NEW MEXICO 
ALBUQUERQUE 

BrenHMeER, Harrison L. ............. First Nat'l Bank Bldg 
FORT BAYARD 

Reig PUNO Ts Viiv net ucesenrena U. S. Veterans’ Hospita 





M.. N.Y.) 


,OALR 


1, OALR 


cseISWOED, COPORGE WAVNE 644s ven kc dscss 211 W. 3rd St., ALR 
SANTA FE 
Ss Ma da cw celiedas 10414 W. San Francisco St., Op. 
NEW YORK 
ALBANY 
BEDELL, ARTHUR J. Lease ss ee aeete St. Op. 
Dow LInG, J. IVIMEy 116 Washington Ave., OALR 
TN i a .146 Washington Ave., ALR 
er ere eee 46 Willett St., Op 
ee .238 Lark St., ALR 
5) a .240 State St., ALR 
AUBURN 
ET TS ge ad wee eR wR 120 Genesee St., ALR 
BATAVIA 
Os oe ead heme a wee 433 E. Main St., ALR 
BINGHAMTON 
KINNE, SANFORD HALSEY ............ .73 Main St., ALR 
SS Se ae .81 Main St., ALR 
SmituH. Winpbsor R. .67 Front St., ALR 
ere Fe. Oe WE ITe 6 oka ke cew ec wedwandcaws 151 Front St., OALR 
BRON XVILLE 
EO Ce ee rere T a . Op. 
BROOKLYN 
CO A eee of) lf mT 
ALBRIGHT, P. M., Lt. Compr. (M.C.)U.S.N..U.S. Naval Hosp., OALR 
i Ph Me eshte wdincessd akan ns 163 Hancock St., Op. 
I SERN wide cdneeskasexes 9 Prospect Park West, Op. 
DEGMAMS, BEGLTON Be... ..5ccccccessces 959 Bushwick Ave., Op. 
Se _ RIS are ee anne oe eee 1265 President St., ALR 
CD EP eee eee ere 455 Ocean Ave., ALR 
SS Pervert 31 Jefferson St., Op. 
BuoNnacuro, MICHAEL J. ..................589 Lorimer St., Op. 





: LIST OF MEMBERS 


Cee... WOSUTIAM oc Sick Sesean 
_UTINO. Ix. M. 
DECosTE, S. H. 


EBELING, Wo. B.... 3 , oe ae aes 


BRANG, §: Thi cca: 
FrEASTER, HENky J. 
FELDMAN, Louis A. 
FINE, ABRAHAM ..... 
(GOLDEN, MATTHEW G. 
GOLDING, JosEPH E. 
GREENFIELD, SAMUEL D. 
GGRIFFIN, Epwin A, 
HARGITT, CHARLES A. 
HOLZBERGER, JOHN C. 


.730 Eastern Parkway, 
ce. . 165 Chunton St.. 





Ol )3 


eae: 1179 Dean St., ALR 
.....94 Greene Ave., Op. 
.23 Schermerhorn St., Op. 
Tee: 461 77th St., ALR 
.259 New York Ave.., ‘ )p. 
....1505 Ocean Ave., Op 


1 Nevins St., z 
a aees hee aetods St. 
.. 169 New York Ave., £ 
165 Hancock St., 
.17 Schermerhorn St., 
7005 Freshpond Es 


Hui, ALLE? ' yy .1847 Benson Ave., Op. 
JAMESON, P. CHALMERS .. 139 Montague St., Op. 
NAPLAN, SAMUEI .1 Nevins St., ALR 
KRIMSKY, IE MANUEI 754 Eastern Parkway, Op. 
KRIMSKY, JOSEPH .....302 Empire Blvd., OALR 
KRUSKAL, I. D. 101 Lafayette Ave., Op. 
LeiBpowirz, PHIL .135 E. Parkway, ALR 
Levitt, Jesse M. 734 Ocean Ave., Op. 
LLtoyp, RALPH I. = 14 Kighth Ave., ‘ )p. 
LOMBARDO, MELCHIORE 142 Joralemon St., Op. 
Lupo, Cart W. ...s<, .. .7425 Ridge Blvd., ALR 
MENGER, Louis CHARLES ...202 Weirtield St., ALR 
MorHLE, WALTER 15 Schermerhorn St., Op. 
MookHeAD, Ropert L. ...125 Remsen St., ALR 
Nova, Jutes M .349 Adelphi St., Op. 
O'BRIEN, G. R. .. 307 Sterling Place, ALR 
OuLy, Joun H .22 Schermerhorn St., Op. 
RichitMAN, FRANCES .. 922 Ocean Ave., Op. 
RoGers, Ropert M. . 680 St. Johns PI., Op. 
SCHILLINGER, RAPHAEI eRe Te 90 Plaza St., ALR 
SHERMAN, May. A. Epwarp, N. Y. Port of E:mbarkation, 

Ofthce of Port Surgeon, 58 St. and Ist Ave... OALR 
SPARBER, HERMAN ......... 1701 Fifteenth Ave., Op. 
STEINBUGLER, Wa. F.C ....915 Ocean Ave., Op. 
THOMASHEFSKY, M., Tere 135 Eastern Parkway, ALR 
Wrcenster, A. H. .. psilada 6 eae 340 New York Ave., ALR 
eI, EIN TR 5 bia) as dss acim edt ey oe 37 Remsen St., ALR 
bE YOANNA, ALFRED A, ..111 Pierrepont St., ALR 

BUFFALO 

ANDREWS, H. D. . Leip acerca eevee eee ae 33 Allen St., Op. 
IRE PGINNNE Se, ook ox vec ae ee 150 N. Pearl St., Op. 
ce RE 2 TL ee ee ee ee ....449 Delaware Ave., ALR 
NS Ma knee hanndleekevadinvaan eee 190 Ashland Ave., Op. 
Bozer, HERRMANN EUGENE ............. 468 Delaware Ave., ALR 
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Brown, C. M. ........-.0+.00005000-+-910 Delaware Ave., ALR 
Ci te Be euwek wes Lalecun eens suede Eee Ae, ALA 
ET sca w wp 3 Sek ache oad cae kin ce 543 Franklin St., Op. 
I I ad oa a a gl oes Bag iigliee ....957 Delaware Ave., Op 
FAIRBAIRN, JOHN F. ..................--925 Delaware Ave., ALR 
a Se  ) Sere pace ecceveesss.. 400 Anderson Place, Op. A 
CsI OORER. FIPRNERT Fi. «ki iced ewes oe eee 448 Franklin St., Op. 
J Per eee eee ieee es .40 North St., Op 
OR ae. re ......112 Linwood Ave., Op 
Se ae ear rere ....454 Franklin St., Op 
Te eee ts erm. | mF 
TR os ns bn cme es oere 83 Brvant St., ALR 
SR eee weeeeees ss 465 Ashland Ave., Op 
Paiturs, Wm. LINTON ........... ....131 Linwood Ave., Op 
UUMNOTE:, DOOR BE. a cc bine ewdwenes 1608 Delaware Ave., 
pp Ree wasceces 40 North St., ALR 


WEED, Harry M........ ene ee ......196 Linwood Ave., Op 
Wurtz, W. J. M. ok dla dee beds a be aes cde areee five., AL 


CORTLAND 


eRe, We Ba a ok ed ata ae Sexe 20 Court St.,. OALR 


DUNKIRK 
pg eee eee sie ane alee ae ede SA, 


ELMIRA 
GLOVER, ARTHUR C., oo nce waswec cc ede We. Geren St. OALS 


FLUSHING 
Cone. Eewase ASION ....6c sdiscbes cs 143-28 Sanford Ave., ALR 


ho 


SPENGLER, JOHN ARTHUR ........... vases "be ch Meee St., Op 


DORR AME a i eld ee ...191 Glen St., AIR 
0 Ss si ea nied oki ee es we 8 _.70 Ridge St., ALR 





BrenpDeER, M.S. .... DNS RSet ee eae Fe , « 28-05 150th St., ALR 

PEE: CASI FTE kno bccn oe ceded eean wan 89-04 148th St.. ALR 

ES, a aa ee 8805 150th St., O 
JAMESTOWN 

NE BE Ne ican din cht made wareemnenamads Physicians Bldg... OALR 


LITTLE FALLS 
A) ee a re rare Burrell Bldg., Op 








LIST OF MEMBERS 


LOCKPORT 


PARKER, Harry L. .. are St aed ae fe est Aves 
RINGUEBERG, EUGENE N. S. Se tae ea 2:48 Mam St. 


ISLAND HEMPSTEAD 


Coon, EUGENE H end 131 Fulton Ave., 
HuGHES, WENDELL | ....Professional Bldg., 


HuntKka, J. H rr pean ....90-28 36th St 


MIDDLETOWN 





ALR 


( yp. 


ALK 
Op. 


JOALR 


Hicks, Wn. J , SUTTUTTT CeCe eT se ee 

NELLER, WALTER | ; awa .121 Wickham Ave., Op. 
MT. VERNON 

Keere, WM. Joun . 7 110 E. Sidnev Ave., ALR 


Piomson, J. J ; r 531 E. Lincoln Ave., . 


NEWBURGH 


SROWNING, Birt Let ee 208 Garand St.., 


NEW ROCHELLI 


- » 
a 
a 
7 


ALK 


Recs. A. L. .. joe hi dih gene ald pre een 6. dca, 6 On et ee 
Hetrick, L. E has rT ene ere eT 260 North Ave., ALR 
WooprRuFF, WALTER STUART.............. 421 Huguenot St., ALR 


NEW YORK CITY 


AEBLI, RUDOLF ... ai Le ree . 30 E. 40th St., Op. 
Arcan, Wma. B. ... és ..410 Park Ave., Op. 
ALMOUR, RALPH Le he oe ee ey ere ....51 W. 73rd St., ALR 


AUERBACH, JULIUS . . Pal ils aie aya .1016 Fifth Ave., ALR 
eh eer errr rr rer. rere ...20 E. 76th St., ALR 
Bassen, Ep. | Bs : .....054 Madison Ave., Op. 
TPT eer Ty rrr ree 140 W. 86th St., Op. 
BENDER, M. S. BU ALAe ae A ie ee aids lie ae 30 FE. 40th St., ALR 
I CA 6 oc nd ednne wamenes errr.) eb ea 
Berke, Raynoup N. ....6sssccs eeerrerrer (2 fe FO ae 
se A rere re cree ree ee re 57 W. 57th St., Op. 
Bitcnick, Epwin B ‘ andiaacednace = ae Pee. Pee 
MOVES B. fi sos i hess os en Madison Ave., Op. 
BORMIGAS, © TEE sinacccdissridvaewseeieat 399 Park Ave., Op. 
BRUENING, PAUL H. .. er oO ee 
Ss ee FS Oe cena Ree tm eRe e yc 635 W. 165th St., Op. 
BRUDER, JOSEPH ......... PTT) me Me 
BULL WINREL.. FE. GRIPPING, 6.6.6 s0s.d cca See nesk 30 FE. 76th St., ALR 


BUNMELEL, CHESTER WM. 6 cicidccc dicicedacdcwes 121 Ek. 60 th St., ALR 
BURMAN, HERMAN J. ................1235 Grand Concourse, ALR 
a eo 140 E. 54th St., ALR 
CARNE, TEA 6 5cbocns dcdecedh enews 635 W. 165th St., Op. 
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CORE: AMOUR o.oo e hive O wales 29 E. 64th St., Op 
CoLBERT, ROBERT MARTIN .......... ieeettl W. doth St.. ALR 
Conpoy, Joun Ep. 2257 University Ave., Op 
i I a ee a ued mae ..30 EF. 40th St., ALR 
Cott, D. N. ..........25 Central Ave., St. George, Staten Isl., ALR 
er eS a ae ree 103 I. 78th St., ALR 
CUNNING, DANIEL S. ey 145 E. 54th St... OALR 
Davipson, Morris ... ..80 Centre St., Dept. ot Labor, ¢ yp 
SO ea I keane vbw whi wave ews 40 I. Olst St., Op 
EPAVES: “Ga, Bho eccscx a's .1060 Fifth Ave., OALR 
DepPING, Cuas. Wa ...19 W. 54th St... ALR 
Pee Be kkk ar .1150 Fifth Ave., R 
DLUGASCH. BOIS: 2c ina dwaknxs 0 AIOE. 36h St., ALR 
Douerty, W. B. . 150 W. 55th St., Op. 
DUNNINGTON, J. H. 30 W. 59th St., Op 
is he nd aia oe el ee a 58 2. 65th St., Op 
FERNLUND, GEORGE Byron ....8577 112th St., Richmond Hill, OALR 
a Ee | ers ore rrr res .424 Madison Ave., Op 
FOSTER, HAROLD = G205 35th Ave., Jackson Heights \LR 
FowLer, Ropert HeENrky . 149 ke. 62nd St., ALR 
FOWLKES, JOHN WINsTON 30 W. 59th St., ALR 
FRANKEL, EDwarp, JR 217 FE. 17th St., ALR 
3 fk ee ae 121 k. 60th St., Op 
FRIEDMAN, BENJAMIN ............. OW. 77th St., Op 
GATEWoop, W. L. .... .330 Park Ave., ALR 
GERSTLEY, MANFRED Jos 30. 40th St., ALR 
GOLDMAN, A. MILTON 121 FE. 60th St., Op 
GOLDMAN, H. G. ... 57 W. 58th St., ALR 
GOLDSTEIN, ISADORE ....... ... 1095 Park Ave., Op 
OES 6645 k4nbRe daw Sie Rue eee 2W.8&/th St., ALR 
A ee 45 Park Ave., ALR 
GRESSER, EpWARD BELLAMY .....-016 Fifth Ave., Op 
a .271 Central Park, W., ALR 
Gov, Loman FP. .....: MEP soy see Pe eee 116 EF. 62nd St., Op 
TEES OR) P| 274 W. 86th St., Op 
ES eS NS ee 30 FE. 40th St., Op 
Harris, THOMAS JEFFERSON .. 104 FE. 40th St., ALR 
ee .30 W. 59th St.. Op. 
Haskin, W. H. .300 Park Ave., ALR 
ns cia me weaed ....133 E. 58th St., ALR 
I a ag ak a al 40 FE. 6lst St., ALR 
NI NI a is os 0h histo i we we eke eS 667 Madison Ave., ALR 
UN PU he os Sse ind est rw Rdndcg wee 1040 Park Ave., ALR 
oi a a ee nea nat .39 E. 50th St., ALR 
HUNT, WESTLEY MARSHALL ......... .43 E. 68th St., ALR 
Ag TR a Sa aR pe 30 W.. 59th St., ALR 
IMPERATORI, C. J. ... a Ae 6a OO ee a Ok, SARE 
4 a | a .. 418 Central Park, W.,. OALR 
Pe cat erat s knees ae mere 1749 Grand Concourse, OALR 
SET, SEED 5.58 viecnenisdin ine ede as 120 W. 86th St., OALR 





CN \ ) 


Wm. Z. .. 


JEROME, 


JOHNSON, THOMAS HOLLAND 
JONI Davip H 
Jon! s, MARVIN I* 


JosEPHSON, EMANUEL M 


It pp, H. B. 


JoSeEpH DOMINIK 


KELLY, 

KEND, LEI 3 
Key, Ben Witt 
KING, JAMeEs J. 
Kirby, D. B 
KIRKBRIGHT, JAMES ¢ 
KNAPP, ARNOLD 
KNAPP, ARTHUR A 
KNIGHTON, W.S 
KoL_LeR, CARI 
Koretzky, S. J. 
KRUG, ERNEstT F 
LAMBERT, Ropert Ik 
La Vicne, A. A 
LEVINE, JOSEPH 
LITTWIN, CHAS 
Loewe, WaLtTerR R 
LUBMAN, Max 
MacDonap, Puitire G 
Macnirk, JoHnN P. 


McAvuLirre, GER\ AIS \ 


* MEMBERS 





436 Fort Washington Ave., ALR 
.. 30 W. 59th St., Op. 
140 Ie. 54th St., LR 
..121 E. 60th St., ALR 
108 Ie. 31st St., ALR 
.. 40 FE. 6lst St., ALR 
.. 140 EF. 54th St., OALR 
..405 Park Ave., ALR 
100 W. 59th St., Op. 
133 I. 58th St., ALR 
..480 Park Ave., ‘ yp. 
40 be. 61st St., ALR 
. LOK. 54th St., Op. 
133 I. 5&th St., Op. 
10 Ie. 6lst St., Op. 
.. dO F. 58th St., Op. 
.51 W. 73rd St., ALR 
..988 Fifth Ave., Op. 
1010 Fifth Ave., Op. 
471 Park Ave., OALR 
...105 EF. 63rd St., Op. 
' 550 Park Ave., Op. 
.... 1114 Madison Ave., Op. 
118 E. 93rd St., ALR 
115 kk. 6lst St., ALR 
.. .035 W. 165th St., Op. 
....- 110 W. 55th St., ALR 


EON Ae Dy, os ig bh cckankaoniewannes 100 W. 59th St., Op. 
eT eer rere are 17 FE. 38th St.,. ALR 
McKeown, Hvucu §. re ..30 W. 59th St., Op. 
Matusow, ApRAHAM P. .. 1100 Grand Concourse, ALR 
SEM EEG. EE, on bettas enka es scestunenaae 698 Madison Ave., Op. 
iy a a See ak aside 1070 Park Ave., ALR 
i a a ee ass Ab an was aa ae 729 Park Ave., Op. 
Meiernor, Ek. L. (Retired) .care Guaranty Trust Co., OALR 
Bataan, Josers WUEIAM.. on <6 66s dscdasaced 305 FE. 17th St., ALR 
A Ee eee eT eT ....1 W. 86th St., Op 
MittenporF, A. D ..399 Park Ave., Op 
MittrenporF, W. KEITH . oo +e kh’ B, 3308 St., On. 
Morrison, WaAtctact ..09 E. 50th St., ALR 
Movie, Evcene H. ........... i teen 1088 Park Ave., ALR 
oo a ee a eee es eee ees 136 E. 64th St., ALR 
Neat, Poi. HAWKINS .......... Serererer: hee. ee 
SNS MEN raked cide ala. adn 8 Catal Sean 754 Beck St., ALR 
PR ss adn earners 20 FE. 53rd St., ALR 
RAE: SUMO, ey BNE. wy acihacs dtd eae oe Ba 30 E. 40th St., Op. 
Pee, ME bac 0d enccddndartens 667 Madison Ave., ALR 
x ere eer re errors 35 E. 70th St., Op. 
ee Se ee 150 Fifth Ave., OALR 
PPEIVVER, RAYMOND bio. 6k Ge cai cwsaces 635 W. 165th St., Op. 
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ae eee are «et oe fet St, On. 
i ns oS Sew gigi kA LD ee eee 104 FE. 40th St., ALR 
ORIG, RUNDE oc i vos ae ee sd pees wee 61 W. 88th St., Op. 
ROGENBLUTE. REICHAEL . 2.5.06 chciesan ..1018 E. 163rd St., ALR 
SACKIN, DDAVUR ccc soci “St. Moritz.” 50 Central Park South, ALR 
(ED ons ca ence wccawee seeker 57 W. 57th St., Op. 
Scat, JoseEpH COLEMAN ....... Pacamies .27 W. 96th St., ALR 
SCHECHTER, SOLOMON .......... ..1749 Grand Concourse, ALR 
I I en eek s kine egeeceae 522 West End Ave., ALR 
Scniiiee. A. NOAM .....0.65+260.s%s8e0 Central Park West, ALR 
SCMNODUEM, TUAUUMAM 6666 ci denesinicneracvis 1016 Fifth Ave., Op. 
Scumipt, Orro V.. MM. ....<.. Pererreres. - 2 FM le 
SCHOENBERG, MarK J. ...................-667 Madison Ave., Op. 
Scwuat, RSGNOY PF. ...ic. sc Se ee es 30 Ek. 40th St., ALR 
ee wis .....4 W. Z1st St., ALR 
SCeWants, Leo, JR. «....; Wore Terr ries: fe fe 
RENOME TEARUNAM owick dics Ki Sec da icon scan ce WO, Gee t.. ALLL 
TE cen ieteweae sexes sone ws SRD tee QUO Ot. AL 
Sevcwaveca. Oega Lb. ......-.. ere 2 f bo me 
i o60cink presse si hen ns seem ead 123 E. 53rd St., ALR 
| rrr re Teor eer rer TT 470 Park Ave., Op. 
= rer rn ee 45 Park Ave., Op. 
TU ATOTED. CRAMMER Fook kek os ccs ei wws 899 Park Ave., ALR 
RG: BOMMGNE ET. 35 4de dos daw scene x cd eee 121 E. 60th St., ALR 
RO RE ee rar ge ee ee 115 E. 90th St., Op. 
WACHSBERGER, ALFRED ...................-..91 W. 73rd St., ALR 
WEEKS, WeBB WILLIAM .................. .20 EF. 53rd St., Op. 
i, én dee st each eswnddk ose ened 244 W. 74th St.. ALR 
TO Er eT eer Oe rT Tr te ary 179 EF. 79th St., Op. 
tic rnacacehinriaverenb at 635 W. 165th St., Op. 
co ee re 30 W. 59th St., Op 
oe AR eee 2015 Walnut St., ALR 
EE oie i hin hse ea SD eeene ea 15 Park Ave., Op 
WHreENER, ALFRED .... 2... cc cccccccccecssss- D0 Park Ave... OALR 
We, HOME BM. See kcveuecaends 1882 Grand Concourse, Op. 
a i a any, i Sate Ria A ak in od 405 Park Ave., Op. 
DO, DROS oo wi wedv dvds dsedans 156 E. 37th St., ALR 


NIAGARA FALLS 


ee ee ae ee oe ee eee 445 Third St., 


SE I ME ae iis ik eg ES ing wt een .203 Gluck Bldg. 


NYACK 


NR RN a ie 0 Org or oh es 120 S. Broadway 


ONEIDA 


eS a A en cn eT nm er or 302 Main St. 


OALR 
, ALR 


,OALR 





(N. Y.) | 
Hai, Epwin P. 
NEWLANDS, Wm. A 
SCHNEIDER, ANTON S 
KRIEGER, Wn. A, 
VoorRHeES, EARLE W. 
Avery, ELroy J. 
BARBER, F 
BARLOW, Roy A, 
BisHorp, VERNON IL 
Crissy. I... Fi. 

GIPNER, |. F 

JONES a W. ‘ 
KENNEDY, ELpreD Wes'1 
LERNER, Macy Levi 
McDowe tt, N. D 
Morris, A. G. 


NASH, C. STEWART 
SHAPERO, I. M. 
SNELL, ALBERT C. 


SOMBERG, J]. S. 

Beck, Ropert J. 
Oo, a 
BROWN, MorTIMER G. 
Brust, H. O. 

Cave. Linus S. ... 
Fow er, S. R. . 
GILLETTE, D. F. 


HALL, Epwin P. 
HoopLe, Gordon JD. 
Joy, Harotp HENry 


KAUFFMAN, A. B. ..... 
251) ae, oe 
Lavy, BHapey FH. x csc es. 


MARLOW, SEARLE 


AST OF MEMBERS 


ONEONTA 


76 Chestnut St.. 


OSSINING 


80 Maple Place, 


ATTSBURG 


56 Court St. 


POUGH KEEPSII 


.. 103 Hooker Ave., 
. ALR 


25 Market St 


ROCHESTER 


> iea 
-a/ 


RYI 
127 Overdale Road, 
LAKI 


SARAN AC 


105 Main St., 


SYRACUS 


Biatke tuk Medical Arts Bldg., 
..713 E. Genesee, : 
..820 S. Crouse Ave., : 
.221 Physicians Bldg., 
: . University Block, : 

.. State Tower Bldg., 


.. State Tower Bl 


olin Medical Arts Bk 


J2 


J 
Bie 
NY 
= 
a 
a? 

— yo 


id ais cele, Sadia een ee Chimes Bl 
_. State Tower Bk 


( 


B 
B 


= 


g 


- 


72 


Code bm 
= 


vi 


BI 
REAR tee Bld; 


. (goodman St., 
». Fitzhugh St., 
¢.,277 Alexander St., 
.277 Alexander St., 
we m7 Monroe Ave., 
Medical Arts Bldg., 
16 N. Goodman St., 
Gas and Electric Bldg., 
332 Park Ave., 

.275 Alexander St., 

. Medical Arts Bldg., 
Alexander St., 
.289 Alexander St., 
.53 S. Fitzhugh St., 


(;reenhaven, 


ad 
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ALR 


ALR 


( p.A 


OALR 


ALR 

( p. 
ALR 
ALR 
OALR 
( p. 
OALR 
Op. 
(Jp. 
OALR 
ALR 
ALR 
OALR 
Op. 
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Ge. J 
) 


Moore, Roy S. .....Medical Arts Bld 
O.Connor, FREDERICK J. ..... ....Medical Arts Bld 
RUBENSTEIN, A. H. .Medical Arts Bld 


WesstTer, F. R. .720 State Tower Bldg., 


« 
Sacg 4 


» 
> 
’ 
, 


ag., 


rARRYTOW N 
NEWLANDs, W. ALEXANDER 19S. Broadway, . 


SULZMAN, FRANK MALcoLM .... 1831 Fifth Ave., 


BeaTTic, WILLIAM H. ee . eee... 298 Genesee St., 
FARRELL, JAMEs I. sai bie dle 0 0 hle <e.0 oe aaeeees Ot. OALR 
VALONE, FRANK H. ve eeeee .- 298 Genesee St., Op. 


ATKINSON, WALTER S. ......... ..168 Sterling St., Op. 
a ES Serr ae .168 Sterling St., Op. 


McAsKILL, Jas. E. Woolworth Bldg., ALR 


WHITE PLAINS 
Moriarty, Ricuarp W. - .. Medical Center, OALR 
Woop, Ep. C. na ....80 Maple Ave., Op 


WOODHAVEN 
FROTHINGHAM, EpWarp 8644 94th St.,. OALR 


YONKERS 
SE I ne es 27 Ludlow St., ALR 


NORTH CAROLINA 
ASHEVILLI 
GREENE, JOSEPH BERRY Haywood Bldg., 
Swann, Ceci C. 706 Flatiron Bldg., . 


CHARLOTTE 
Aer ree ree errerr Terres, Fe 
PEELER, C. N. .. OALR 
SLOAN, HENry L. , Op. 
WHISsNANT, A. M. .. ODALR 


DURHAM 
Anperson, Wn. B. ..................MePherson Hospital, Op. 
McPuerson, SAMUEL D. ..............MePherson Hospital, ALR 


GREENSBORO 
Reaves, W. P. Keaves Infirmary, 117 W. Sycamore St., OALR 
KINSTON 
Peery, VANCE PRICE ..................-Medical Arts Bldg., ALR 





JOHNSON, Oris H. 


DANIELS, R. L. 


Hicks, VONNIE Mon! 


Tuomas W 


DAVIS, 


BUCKINGHAM, TRACY 


CONSTANS, GEORGI 


LARSON, G. ARTHUR 
RINDLAUB, 


RINDLAUB, JoHN H. 


LAMPERT, M. T. 
McCaANNEL, A. D 


ARBUCKLE, Davip 
Brown, L. E. 
BRUMBAUGH, ] 
Moore, i aa 
PARRY, THAYER 
SEIDEL, U. D. 


KING, GEoRGE L., JR 
KING, G. L., Sr 


Ropert 
, JOHN P. 


3UTLER, 
HARBERT 


HOFFMANN, 
Toot, Josern F. ... 
WEAVER, Homer V. 


Mauri 


I.LIZABETI 


JouN N. 


LIST OF MEMBERS 


MOREHEAD CITY 


Box 685, OALR 


'rofessional Bldg., Op. 


NSTON-SALEM 
2100)’ Hanlon Bldg., OALR 
NORTH DAKOTA 
BISMARCK 


105 Broadway, . 


Clinic Bdlg 


| ’ 


Sorthwest Clinic, z 


ISA Central Ave. W., 


OHIO 


AKRON 
.513 W. Marke 
Second Nat'l Bank 
..second Nat'l Bank I 
Second Nat’l Bank 
Second Nat'l Bank 
Second Nat'l Bank 


Market St., 
Market St., 


537 E. 
tase Ae 
537 EE 


OALR 


BELLEFONTAINE 


112 W. OALR 


OALR 


Columbus Ave., 
135 N. Main St., 


dg., ALR 


ALR 
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ABRAHAMSON, IRA R. ... 
AssBury, Mary K., 
Cos i, i re 
Brown, ALBERT Louis 
BRYANT, > eee 


FISCHBACH, Victor W. 
GOoDYEAR, H. M. 
Hans, C. L. 
Harris, W. C. 
Henpricks, Louis J. .... 
HOFLING, CHARLEs A. ... 
Howarp, Ropserr FE. 
IGLAUER, SAMUEI 

Jones, C. C. 
KING, CLARENCI 

AS > SP eae 
LOWENTHAL, GERSON 
Lyte, Donatp J. 
MITHOEFER, W. 


Peewee. F.. Bs iwck cin 


Ray, Victor, JR 
Rei, H. W. 
SELTz, SAMUEL 
SIEGEL, FRANCIS X. 
STANBERY, HENRY 
STEWART, T. M. 
SsTittT. . L. ; 
STOLL, KarRL LupwWIG 
SwInc, FRANK U. 


TANGEMAN, H. F. ......... 

Tompson, E. H. ........ 19 W. “th St. 
RP, TEE. kaka bw deadaas cada 2600 U nion Central Bldg 
VAIL, LD. SR een arer rere ae Carew Tower, 441 Vine St . 
Watt. Fe Fee coins. -Carew Tower, 441 Vine S 

CLEVELAND 

a rere .Carnegie Medical Bldg., 
Oe rr ...Osborn Bldg... 
BRUNER, ABRAM BRENEMAN ...........1214 Guardian Bldg., 
ad gees aes Guardian Bldg., 
Buca, Warren M. ..........620.00. .4187 Pearl Road, 
Ne elt iad 6 5 karate wap ale oe ... Rose Bldg., 
CHAMBERLAIN, WEBB PARKS ........ 7405 Detroit Ave., 


CUTLER, FRANKLIN E. .. 
DirR10N, JOSEPHINE Koos 
Dixon, Frep WILLIs ... 


ENGLER, CLARENCE Ww. . 
ForsyTuHeE, S. T. 





GEOGR \PHICA 


CINCINNATI 


925 Fifth Third Union Trust Bldg 


.24606 Grandin Road, 
5 | Yoctors Bldg., 


Doctors Bl ly 

.19 Garfield Pl: 
Union Central Bld 

. Doctors Blds 
Provident Bank Bldg 
Groton Bide. 


ice, 


B 
B 


T3999 


707 Race St. 


U nion Central Bldg 


707 Race St oa 


. Doctors Bldg 
Union Central Bldg 


1002 Carew Towe1 
19 ( rartield Place , 
909 Carew Tower, 


‘ Doctors Bldg 


22 W. /th St.., 
~Carew Tower, 


: . Doctors Bldg 
Provident Bank Blde 


Seer 610U inion Central Life Bldg. 
.566 Doctors Bldg., 

901 Union Trust Bldg., 

656 Doctors Bldg 


.19 West 7th St. 


i ine Ab ncan wees Cah a te Soe aoe Doctors Bldg 
.606 Union Central Life Bldg 


Hanna Bldg., 
.Rose Bldg.., 
129 Rose Bldg 


’rospect Ave.. 


_ 
_ 
TR: 


210 2th St, 


Rose Bldg., 


(Ohio) 


\LRK 


OALR 
ALK 
OALR 
Op. 
ALR 
OALR 
Op. 
ALR 
Op. 
ALR 
ALR 
OALR 





Ne ee NENA 





(Ohio) LIST OF MEMBERS 613 
GARRETT, ERNEST W. ......... cou eeeed Hanna Bldg., ALR 
Jacospy, Mark W...... yee estos coe ieee Hanna Bldg., Op. 
KENDALL, M. RAYMOND ........ es 2474S. os Road. ALR 
KINNEY, CHARLES Ep. .......... ... 10515 Carnegie Ave., ALR 
PAG OPE. ckdewowm onsen dee eee ee are "Hanes Bide ALE 
aN Re 0 ee . =a, 1148 Euclid Ave., ALR 
McDonaLp, C. L. ... Soe gt echin eas tea . 964 Rose Bldg., OALR 
ie Ne ag ha ese a re . Hanna Bldg., Op. 
METZENBAUM, Myron ne Carnegie . Medic: al Bld; g, ALR 
Mircnect, Horace ee 14805 Detroit Ave.. ALR 
Monson, S. H. ... sive. hoge Bo. Reith Bide, OALK 
Moore, Pat be. heen - ‘ , IX public Bldg... ( yp. 
Motto, M. PAUL ...... : ....kose Bldg., Op. 
Mussun, W. G. ..eee....-Medical Arts Bldg., ALR 
NELSON, CHAs, F. . be secuSat jeargae tare eerern 606 Schamele Bee 0 
Pignin © B32 233 ...Carnegie Medical Bldg., ALR 
PRENDERGAST, D. A ree “Medical Arts Bldg, OAL 
PUTNAM, FF. on cw os cncsiisccdessssce Oe Freee Ave, COALS 
CHATENER, Buctk. 542s ees ...10515 Carnegie Ave., OALR 
ror WW. BE. gg ek cdcawvdsdevescvadsssens. ee Bea. Ae 
ROSENBERGER, HARRY CLIFFORD wie: Carnegie Ave., ALR 
RUEDEMANN, ALBERT DARWIN .. er Cleveland Clinic, Op. 
Rust, hk. G....... Wade Park Manor, lk. 107th and Park Lane, Op. 
SHIRAS, Howarp HH. . ......-624 Guardian Bldg., Op. 
SHIREY, O. M. . eae ()sborn Bldg., ALR 
Simonps, O. F. aess ens scntemna bide. On, 
STOTTER, ARTHUR L. -osste set 1248 Buchd Ave, OALK 
PUCKERMANN, W. C. cam ian aeemeene .733 Osborn Bldg., Op. 
TUCKERMANN, W. H. Nees saa ....493 Osborn Bldg., OALR 
WauacuH, J. M. ......Cleveland ¢ lini C. -E uclid Ave. at 93rd St., OALR 
WEIDLEIN, IvAN F. . 10515 Carnegie Ave., ALR 
COLUMBUS 

BEATTY: Fi. <s..... ng Re oe ae oe , 681 E. Broad St., ALR 
Brown, Joun E. ccnesavicascrseces te ee. LOWE St, OALE 
Cinee..f. Gy .c55. oo od ek cba hbk oe ode LOD ne a, 
Dawns, Moncam C.. .. oo cc ices ccaceevsasvs ee COED, Oe 
Re, SB Gata nve ncmanns errr se 
Frost, ALBERT DALBEY een .. ice OBE BE. Broad St., On. 
PeApeis, BD. Wie occ cas cc nncs wr ..681 Ie. Broad St., ALR 
oly? ee, a) Saree ene : saa dee ex mteate Ot, Pbk 
Meupercm. Ep. D. i... .ssicocscasencdve sss ele ae Re Ot. ALE 
Jounson, Davin M. ....... be o-5 4k seis ae Ree oie PO 
pemawe. Bi Ge. occ kas. rl oh eassetcl eo hates eae 40S. Third St., ALR 
Prmee. Cate S... .vciscaccccvaccacnckiocwee See 
Poems ©. Bk sssua ira bk aie kek dpa een a ee ee ee 
Per: Fi We ccsacases Bt acer, cates OG. Lown St. OALE 
Sanor, Danie G., JR : .206 E. State St., ALR 
ee ere ee re 247 E. State St., OALR 











ol4 


STOUTENBOROUGH, Wo 

ie. ll oo. 

THoMAS, FRANCIS W. . 
TIMBERMAN, ANDREW 


BINKLEY, Roy S. ... 
BLACKBURN, W. J. ... 
CULLER, ARTHUR M. 


DRISCOLL, FREDERICK JAS 


DutTrow, H. V. 
FARMER, A. G 
Fouts, Joun D. 
Harris, H. B. 
KILBOURNE, P. H 


Mittetre, J. W 


RippELL, Matcorm M 


Merica, F. W 


MILuer, G. LES 


STUEBER, F. G. .. 
STUEBER, PAu J. 


MONOSMITH, O. B. .... 


GARBER, J. M. ....... 
Wise, Ratpu C., 


SavErR, W. W. 
BrRICKLEY, DANIEL W. 
Scott, MERLE E. 


Witiiams, Watton H. 


HatcH, C. B. .... 


GEOGRAPHICAL 


21 I. State St. 


327 Ik. State St 


327 E. State St 


Beegs Bldg., 





DAYTON 
Fidelity Bldg 
663 Retbold Bldg 
Fidelitv Medical Bldg 
Retbold Bldg 
L040 Fidelity Medical Bldg 
Fidelity Medical Bldg 
Fidelitv Medical Bldg 
Fidelitv Medical Bldg 
Fidelity Medical Bldg 
117 S. Main St 


FREMONT 
112'. Front St 


LAKEWOOD 


14805 Detroit \ve., 
Op 


14805 Detroit \ve 


LIMA 
209 W. North St 
209 W. North St 


LORAIN 

aka ete 0. PS. Bids 
MANSFIELD 

14 N. Mulberry St 

. News Bldg 


MARIETTA 


.231 Third St., 


MARION 


.Uhler-Phillips Bldg 


MASSILLON 


First Nat'l Bank Bldg 


MIDDLETOWN 


-Castell Bldg 


NEWARK 


bn 


3 W. Church St., 


({ ( hic) 


OALKR 


 OALR 
 OALR 


OALR 


-OALR 
-OALR 
» Op 

. ALR 
OALR 
OALR 
OALR 
OALR 
OALKR 


COAL 


ALR 


ALK 


OALR 
OALR 


OALR 


OALR 
,OALR 


OALR 


OALR 


,OALR 


OALR 


OALKR 
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XING, LOWELL W 
INRKAMER Pun ( 
[oA Be. A 
HARTLEY, F. A 
Hogue, D. W 
Minor, C, |] 
(, RLEY- tz 
kreR, E, H 


\LpDeERDYCE, Wn. W 
Borce, Rareu | 
KING. CHaAs. R 
LUKENS, CHARLES 
LUKENS, JoHn A 
NIPPE, [LEONARD 
Snyper, W. HH 
STEINFELD, A, ] 
WINGER, IRA B 


DWARDS, STEPHEN 


STIMSON, GEORGE \\ 


MADDEN, REED .... 
SHIELDS, LAWRENCI 


Evans, WILLIAM H. 


(GOLDCAMP, Ep. C. 
HARTZELL, Sot. M. 


Keys, Joun EF. L.... 


WALKER, OrVILLE J 


» 


CULBERTSON, L. R. ... 


\ 
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SALEM 
170 Ie. State St., ALR 
ANDUSKY 
.130 I. Market St., ALR 
SPRINGFIELD 
atara lirst Nat'l Bank Bldg., OALR 
. 302 I. High St., OALR 
caderaun 34 W. High St., OALR 
. First Nat'l Bank Bldg., OALR 
STEUBENVILLI 
Sinclair Bldg., OALR 
riFFIN 
85 Madison St., OALR 
rOLEDO 
513 Madison Ave., OALR 
230 Michigan St., Op. 
Spitzer Bldg., OALR 
316 Michigan St., OALR 
316 Michigan St., ALR 
316 Michigan St., OALR 
200] Colingwood Ave.. ¢ VALR 
.125 Fifteenth St., OALR 
225 Michigan St., OALR 
VAN WERT 
Home Guard Bldg., ALR 
WARREN 
Mahoning Bldg., OALR 
XENIA 
ery? \llen Bldg., OALR 
eT .Allen Bldg., ALR 
YOUNGSTOWN 
Dollar Bank Bldg., ALR 
Pere ee yee Dollar Bank Bldg., ALR 
ESL Or Ce Dollar Bank Bldg., OALR 
..613 Home Savings and Loan Bldg., Op. 
.. Home Savings and Loan Bldg., ALR 
ZANESVILLI 
alg, Ari tie lawns Suances Masonic Temple, OALR 
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OKLAHOMA 
ENID 
PIPGK. ARTHUR Sc .occcccca cde ..610S. Monroe, 
GUTHRIE 
DAREER. CAS. B. .. ois. 22414 W. Okla. Ave 
McALESTER 
Sy: et Me CS oa Uk enwecnueeon oh 2414 E. Choctaw, 


M USKOGEI 
Barnes Bldg 


FULLENWIDER, C. M. ... 


OKLAHOMA CITY 
902 Medical Arts Bldg 


FerRGusoN, FE. S. 


GuTHRIE, A. L. ... 


.... 1200 N. Walker St., 





(Okla., Ore.) 


OALK 


. OALR 


OALKR 


OALR 


OALK 
OALK 


MAcDONALD, J. C. ...... .. 301 N. W. 12th St., ALR 
McHenry, D. D. . Medical Arts Bldg., OALR 
McHenry, L. CHESTER . Medical Arts Bldg., ALR 
TULSA 
BRASWELL, JAMEs C. .. . Medical Arts Bldg., OALR 
Coox, W. ALBERT ............ Medical Arts Bldg., OALR 
HARALSON, CHARLES HERNDON Medical Arts Bldg., Op. 
HUuUBER, WALTER A. ..... Medical Arts Bldg., Op. 
SEE ee .Medical Arts Bldg., OALR 
SONNET, MRUMEG TEx ikke cc nacedcwddelecie Medical Arts Bldg., ALR 
OREGON 
BAKER 
aE a, er re es ee Alexander Bldg., ALR 
EUGENE 
onTos, Antmun Ti. ci... 2. se cceeces .. 1162 Williamette, Op. 
LA GRANDE 
ng a eee ....Bouvy Eve and Ear Hospital, OALR 
RALSTON, FRANK L. ........ .. Sacajawea Annex, ALR 
PORTLAND 
AINSLIE, GEORGE ....... jc g:@ra Bide Ridnd ake wionew ee ee ee OAL 
Bouvy, Harry M. ...............921 S. W. Washington, St., OALR 
BROWNING, ANDREW J. .................Medical Arts Bldg., Op 
CARRUTH, Howarp ERNEST ............. Medical Arts Bldg., OAL 
ae eer Pee Medical Arts Bldg., OALR 
ey 806 Medical Arts Bldg., OALR 
I ee so end wae 720 S. W. Washington St., OALR 
POMNMUTON, WREON 26 oink ccivccess 1927 N. W. Lovejoy St., OALR 
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INARKEET, RosBert BD. Medical-Dental Bldg., OALR 
Rare PFs ohana sass .1020 S. W. Taylor St., OALR 
PRR es awn .000 Maver Bldg., OALR 
pin AEM Basa vk _...Medical-Dental Bldg., OALR 
Lupton, IRVING MARTIN 806 Medical Arts Bldg., OALR 
PETHERAM, C. C-. Medical Arts Bldg., ALR 
Payitor, EpGar M Medical Arts Bldg., | p. 
Weeks, JoHN FE 360 Edgecliff Road (Retired), Op 
ALEM 
Baum, Wan. W iardian Bldg., ALR 
CLEMENT, L. O. Guardian Bldg., 0DALR 
PENNSYLVANIA 
ALLENTOWN 
Luter, S. Ma 104 N. Eighth St., ALR 
ALTOONA 
ZARD, JOSIAH I 1110 Thirteenth Ave., Op. 
GLOVER, S, P 1118 Twelfth Ave., OALR 
ARDMORI 
Bostwick. D. S re ....106 Linwood Ave., ALR 
FurtonG, THos. F., Jr limes Medical Bldg., ALR 
BEAVER 
CRUMRINE, NORMAN Ross .595 Third St., OALR 
= I. J 218 F. Third St., Op. A 
BETHLEHEM 
CHASE, W. D. 230 FE. Broad St., ALR 
BUTLER 
ee ee ees eee re ee ee 357 N. Main St., OALR 
HaZLeTtT, L. R .Savings and Trust Bldg., OALR 
CHESTER 
(e008, Cs, Hi. ... 525 Welsh St., Op. 
RRs I Ee i oe eect eae ede 525 Welsh St., ALR 
CONNELLSVILLE 
HARRISON, Frep H. .308 First Nat'l Bank Bldg.,. OALR 
McLeLtan, THOMAS G . First Nat'l Bank Bldg., Op. 
DANVILLI 
POMMONGES, TAMOD. occ cs cen cieeuies Geisinger Memorial Hospital, ALR 
DU BOIS 
Bene, Se kbs cadeewsarennaeasens 41 N. Brady St., ALR 
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EASTON 

OE eR) oe ae ee nee en 65 N. Third St., ALR 
EMLENTON 

i, PM ook at nae aanereeehw nes beeen. ALR 

ERIE 

SO EM ER, aicicdndsshsenensevenenens 138 W. 9th St., Op. 

PUN PR i i ps cb ee eee Cate 309 W. 10th St., OALR 

ek Ee ee eee eee ..231 W. 7th St.. OALR 

i eee eer rrr er eee ree rey. 8 em ES 

a ee | Perrrrrere re ere rere 813 Sassafras St.. OALKR 

PUG AT Ce UE, sik 5 bcs es whee rn ew 138 W.9th St... OALR 

PG ME BD, 6. ccc cc bakssaceccexin ss .. 162 W. 8th St., Op 
FRANKLIN 

DN AE, Wie tect osancsesdaxcanes West Park and Liberty St., OALR 
GREENSBURG 

FAIRING, JOHN W. ........ LIS8 N. Main St.. OALR 

McKee, Craup W. ..... ee arate ea. Ce Coulter Bldg... OALR 
HARRISBURG 

a rer re .618 N. 3rd St., OALR 

FARNSLER, H. HERSHEY ............ .1438 Market St., OALR 

ROMNEY GhRORGE F osok chk ek eke aewecwens .209 State St... OALR 
HAZLETON 

a, 0 Sane ee a Markle Bank Bldg., Op 
HUNTINGDON 

oy A ge ee errr 514 Penn St., ALR 
JOHNSTOWN 

BarKER, ©. G. A. ......804 Johnstown Bank and Trust Bldg., Op 

GRIFFITH, HAkoLD M. . .804 Johnstown Bank and Trust Bldg., Op 

penmeis. €... Bh. cc <écix bax 604 Johnstown Bank and Trust Bldg., OALR 
LANCASTER 

Be ee ere ...234 N. Duke St., ALR 
LANSDOWNI 

BusLter, Howarp S. ....N.E. cor. Baltimore and Owen Aves., AI_R 
MIDDLETOWN 

oe eee eer eee 19 N. Union St., Op. 
NEW CASTLE 

i PE, Boars neces nacaaanes 211 E. Wallace Ave,. ALR 


ee ee 


| 


NRCS TRI ea 


(l’a.) LIST OF MEMBERS 619 
NEW KENSINGTON 
RN MS ha Aen ee eS First Nat'l Bank Bldg., Op. 
NORRISTOWN 
BEIDEMAN, JoserH ELtswortH....Montgomery Trust Arcade, Op. 
Prick, Joun BEADLI .... 824 De Kalb St., ALR 
PHILADELPHIA 

ADLER, FRANCIS HEED ....... bnekea na Se oy oe ee, SO 
PERRANDER, GEORGE Ji ne cic cnd iewiesceds 1930 Chestnut St., ALR 
ANNON, W. T. ee Ae a ere 235'S. 15th St... ALR 
APPLEMAN, L. F. caewas errr eTTe 
BABBITT, JAMES A, ..... Peerrrr rere. eo aw ee 
BaER, BENJAMIN F., Jp. ...................192/ Spruce St., Op 
BALENTINE, P. L. ee aol es ..1524 Chestnut St., Op 
BaTson, Oscar \ (;raduate School of Med., Univ. of Pa., ALR 
BLAIR, Mortimer W .....N.E. Cor. 20th and Chestnut St., Op. 
BOEHRINGER, H. WINFIELD 700 Central Medical Bldg., OALR 
BRICKER, SACKS . 3701 N. Broad St.. ALR 
BROWN, SAMUEL Horton we eee ee 1930 Chestnut St., Op. 
BRUMM, Setu A Medical Arts Bldg., OALR 
BurNs, L. J Bee ,eeeees~ 1990 Chestnut St., ALR 
Butr, Mikiam M 2045 Chestnut St., Op. 
CARPENTER, C ei eebana ......1930 Chestnut St., Op. 
Crerr, Louis Henry eae ee roar .1530 Locust St., ALR 
CoaTEs. GEORGE M. ee . 1721 Pine St., ALR 
COHEN, HERMAN B The Lenox, Spruce and 13th Sts., ALR 
COHEN, SAMUE! — = 2009 Pine St., ALR 
COPA ARGORD occ iesksiddeawss .1930 Chestnut St., Op. 
Creiguton, We. J .. Physicions Bldg., Op 
Davis, J. Lesiir . ere 5d: aioe: Wines ae, 
Davis, T. CARROL! ; 3128 N. Broad St., ALR 
Davis, WARREN B. . ; scloo os Leen St; ALE 
DEICHLER, Lyn W., .1930 Chestnut St., OALR 
DINTENPASS, HENRY nid aia ele nee 1305 Spruce St., ALR 
ae $801 Penn St. (Frankford) ALR 
eRSNER, MatTrurew S, Sa eeR bs ..1915 Spruce St., ALR 
Eves. -C. 'C. TeTteT eT Terr Tee ee a 
Ss ahs ME. ts bce dems Peer ye 
Fry, W. E. ckepeseeeeneen ssid 4 oi ope oe Ie oe, CO, 
istpaom, Cree Gey icc cccciccs wee... SOL N. Broad St.. Op 
BEE atin cow wiumbaecane Rand eeen 1531 Spruce St., ALR 
(GORDON, Wo th and ae asc anid bh nk wreprrrrermrrr 6 Pf eS 
RSOUTERMEAM, DOGEPO DT. . cidccavcouawctmads 1930 Chestnut St., Op. 
RJOWEN PRANCIS Womica cas.ccicanssracdoud a. 904 IE. Chelton Ave., ALR 
(;RIMES, CuHas, H. ....... seesiwedceds ocd0ee B. Eee St. ALE 
Ree, 2. DEMON snr ctvncedeeesckewnd 255 S. 17th St., Op 
Ce EE) re ee ay 4051 N. Broad St., Op 
DN i a ts oe int te ae 1205 Spruce St., Op 
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Hewson, WM. ...............0013 Greene St., Germantown, ALR 
Re RU os ofa wis 4 ahs 2 eal bos wd wae ek 2558S. 17th St., ALR 
HoLttoway, THomas B. ....... ..... 1819 Chestnut St., Op 
RE rere ....- 2010 Spruce St., ALR 
Sa eee uae ..2011 Chestnut St., ALR 
rusin,, D.ON. 13... ie ae eee 1930 Chestnut St., ALR 
Ivy, Ropert H. 1930 Chestnut St., ALR 
JACKSON, CHEVALIER .......... ..3432 N. Broad St., L 
Jackson, CHEVALIER L. .3432 N. Broad St., | 
KAUFMAN, A. SPENCER ..............- ..1923 Spruce St... ALR 
KELLY, GeorGe F. J. .. Suite 700, N.E. Cor. 20th and Chestnut, Op. 
KRAUSS, FREDERICK eae 1930 Chestnut St., OALR 
Lames, Tiewey A. .....5<... ....-- 9900 Market St., ALR 
LAWRENCE, GRANVILLE A. ........... Medical Arts Bldg., Op 
LEWIs, FIELDING O. ...... te aces Ee oe A Ht., A 
Pwvw. Waiter I. ....... verse ss On es SOR t., Op, 
Lortus, JOHN EDWARD ..................1930 Chestnut St., ALR 
LUKENS, Ropert McD. ........... . 1923 Spruce St., ALR 
.UONGO.. me. A. <..<%. i ee ; .1713 Pine St., ALR 
re DOF, psc ckdewecdeeevecas 1930 Chestnut St., Op. 
Pe ae a are eae 209 S. 19th St., OALR 
Mann, Benjamin H.....N.E. Corner 20th and Chestnut Sts., Op 
Rg SS . ere eee ere Germantown Prot. Bldg., ALR 
Mitcer, M. Vacentine....114 W. Phil-Fllena St., Mt. Airy, ALR 
Divrcurtt. EB. Fi. ncn ccc cccccvcucescsscd lo WwW. Lennon Ave. ALR 
Moore, WILLIAM FREDERICK ............ ...295S. 16th St., ALR 
O’Brien, Tuomas A. .. ......1727 W. Girard Ave., Op. 
CUR, Ds Be x nee svaes ces hie. Aon ot. OALR 
PERSKY, ABRAM H. ” ....1922 Spruce St., ALR 
Pewee £.. ©. .cscca. Bae tks ..1930 Chestnut St., Op. 
ea) rere rey eee .1831 Chestnut St., Op 
REESE, WARREN 5. ... TPC CTT eT eee eg ARN 
RippaAtH, Ropert F.. N.E. Cor. 18th and Chestnut Sts., LR 
I I es ended irc nvadapee senna 3701 N. Broad St., Op. 
RUDOLPHY, JAY BESSON ........... 1+seees bee Pine St., Op. 
Ne re nahi ees .. .2006 Walnut St., Op. 
SCAMERTT, TEUMIER Wa nic ccd ccincecsns . .230 S. 21st St., Op 
SCHWEINITZ, GEORGE E. DE ............ .1705 Walnut St., Op. 
SENER, WALTER J. ......... . Physicians Bldg., Op. 
ON oe eee ere eee ...1930 Chestnut St., Op. 
SHUSTER, BENJAMIN HARRISON ....... ...1930 Chestnut St., ALR 
Rt = eS eee eT rere 1734 Pine St., ALR 
OE Ls ee ee ee rere 1717 Pine St., Op. 
ES ry me 311 S. 20th St., ALR 
are ee re 1930 Chestnut St., Op. 
a es Sea wehae win 1830 S. Rittenhouse Sq., ALR 
EES OS EE ere ee ee 1831 Chestnut St., Op. 
5. IE er gee ee ee 269 S. 19th St., ALR 


TassMAN, Isaac S. ..................--Medical Arts Bldg., Op. 





Tow SON, CH AS I. 


(sermantown Prof. ] 


TUCKER, GABRIEI 

Wacers, ARTHUR J 
WEINSTEIN, M. A. .. 
WHELAN, G. L. .... 
WHELAN, WILLIAM F 


WiILttiaAMs, Horace J 
ZENTMAYER, WILLIAM 
BERNATZ, ( I°. 
Birtincs, Rosperr | 
BI ALk, \\ \\ Tr 
Carson, W. E. 
Conway, Joun M. 
Coorer, Roy C. 
Curry, GLENDON E. 
Day, KENNETH M. 
Day, EwInc W. . 
FIscHER, N. ARTHUR 


(;ROSS. |i pis &. 
GUERINOT, A. J. . 
HAGEMANN. JOHN 


; A. 
Hampsey, A. R. .... 
Hecke., Epwarp Bb. 
Jennincs, Cuas. W. ..... 
KREBS, ADOLPH 
LINN. |. (; peed Sp aed ends ares 
McCottouGcu, Thomas B. 
McCreapy, J. HoMER 
MacLacn \. A. 
Market, J. Crypt 
MARSHALL, WATSON 
Mranor, Wn. C 
Moyer, JOHN S. : 
Patrerson, ELLen J. ina 
PLUMER, JOHN S 


REED, Cuas. L. . 
RiMER, FRANK H. 
SEEGMAN, SIMON 
SHUMAN, G. H. 
Simpson, JouNn Rep 
STIER EDWARD 
Taytor, M. C. 
TuHorpe, H. E 


EN, 


Topp, GROVER CLEVELAND .... 


H. H. 


A. 


TURNER, 


WEISsSER, E. 





Lisi Oo 


MEMBERS 


sldg., 


(jreene 


.604 Westinghouse Bldg., 
.... Highland Bldg., 
.806 Mav Bldg., : 


and Coulter Sts. 
.326 8S. 19th St., 
.1429 Spruce St., . 
.. 1309 Spruce St., . 
2100 Walnut St., . 
eee Tore 2015 Walnut St., 
5908 Greene St., Germantown, . 
1930 Chestnut St., 


ark Bic. 
500 Penn Ave., 
..121 University PL., 

.. Jenkins Arcade Bldg., 
.5151 Jenkins Arcade, 
5108S. Aiken Ave., 

. Westinghouse Bldg., 
.....121 University PI., 
.....121 University Pl., 
..623 Union Trust Bldg., 


.3401 Fifth Ave., : 


\ve., 


Hiland Bldg., 
Jenkins Arcade Bldg., 


i _ Jenkins Arcade Bldg., 


..121 University PL, . 
...121 University Pl., z 


ore ee May Bldg., - 


. Westinghouse Bldg., 


.121 University PI., - 


1715 Clark Bldg., 


. .303 Coltart Ave., : 
.121 University PI., . 


121 University P1., 
.... Jenkins Bldg., 


. Jenkins Arcade, . 
...Medical Bldg., . 
Park Bl 


ca _. .Medical Arts 


..626 Union Trust 


. 8075 Jenkins Arcade 
Jenkins Arcade 


le., 

Bldg., 
sldeg. 
sldg. 
sIdg. 
Ide. 
sldg. 
3Idg. 





621 
, ALR 
\LK 
\LR 
ALK 
\LK 
ALK 
()p. 
Op 
(Op 
Op. 
Op. 
ALR 
ALR 
Op 
ALR 
OALR 
ALR 
ALR 
OALR 
ALR 
ALR 
Op. 
Op. 
Op. 
Op. 
\LR 
\LR 
ALR 
Op. 
\LR 
Op. 
\LR 
ALR 
Op. 
Op. 
\LK 
\LR 
Op. 
ALR 
Q)p. 
Op. 
Op. 
ALR 
Op 
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SI I ME i 8 ee Empire Bldg., ALR 
Yost, WALTER MILTON ................ Westinghouse Bldg., Op. 


Re, WRURMONON Bo inc isedeantamecewacenlan 318 W. Market St.. ALR 
READING 

OSS SE Ce en ee = =~ ef 

RAI oO Cia Bed Naa ied eo 326 N. 5th St., ALR 

ER SS Se rr ee ne ....517 Walnut St., ALR 

eS ee peers pe eeeess 238 N. 6th St., OALR 


Ce eh Se, ee Oe era eee a eae 10S. Mill Ave., AL 
ROCHESTER 
ee, “TE. na Dara aeineee am aeen eee Peoples Bank Bldg., Op. 
SAYRE 
WI INBERGER, NI ge, ee Robert Packer Hospital, ( )ALR 


SCRANTON 


2 A A rrer ry erry ere ee” 345 Wyoming Ave., Op. 

I NE TR od a bck sb Wa xe Reena e mae whines 506 Spruce, OALR 

Ee err ren 228 Scranton Life Bldg., ALR 

(he ae i Se ee ere eae Medical Arts Bldg.., ¢ Dp. 
SHENANDOAH 

ae ®t eres e re Terre ere 31 S. Jordin St... ALR 
TURTLE CREEK 

CAR: Te a nnn d sen Reo we ees .e2eeee 303 Penn Ave., ALR 
UPPER DARBY 

Moore, Geo. H............. 101 Long Lane and Chestnut St.,. OALR 

WARREN 
en DEM .. K cc cawe sda etnaeehwiieeasen 316 Hazel St., OALR 


WASHINGTON 
McCuLLouGnu, Clarence Josernu....Washington Trust Bldg. 
McKENNAN, JAMEs W. ........514 Washington Trust Bldg. 
Pn. OR. chrtinnecee cease Washington Trust Bldg. 


WAY NESBURG 
PURMO REAM FO Ek kiss ie wo ieadeccnécus Commercial Bldg. 


Ee |: a eee Fe 70 S. Franklin St. 
IU MNAN: BMWS By ki kesscciatwsdsccess 83 S. Franklin St. 


, ALR 
, Op. 
,OALR 


OALR 


, OALR 
, ALR 


(Pa., Puerto Rico, R.1.,S8.C.) LIST OF MEMBERS 623 
CARR, GEORGE Wi ok hic iecsascescs deemed Oo. eee St, OAL 
CONNOLE, JosepH V. ..............Miners Nat'l Bank Bldg., Op. 
errr re reer 43 N. Franklin St., Op.AR 
8 ae oe. ee 71S. Washington St., OALR 
Marspen, W. C. ....... POET erOrreree. Mo ae 
SCHAPPERT, N. Lovuts weeeeeese...99S, Washington St., OALR 
YORK 
Pa, CANE, Bae ee cksccukwanseeusawoane 11 E. Market St., ALR 
KLINEDINST, JOHN FRED .................220S. George St., Op.A 
PUERTO RICO 
SAN JUAN 
Font, Juan H. Teer Tee eT eer Tee © a 
RHODE ISLAND 
NEWPORT 
Jacosy, Dovcras P. A. ........ passaveas ss OO BOUPO St, ORAL 
PROVIDENCE 
Aes, PORE BE. 606s kaw conse cadsant 122 Waterman St., ALR 
BoLorow, NATHAN A. .... ..eee--..-126 Waterman St., ALR 
Pe Me os ot kh dS Os oe Ras ee 118 Angell St., OALR 
Dimmitr, Frank W. ee ..«.-195 Thayer St., OALR 
Paanwvey, NN. DD. ....s8s ee ee 112 Waterman St., OALR 
BE BW wn db caer tencyceteseeaaaneween 167 Angell St., OALR 
i A. oh a eer eee ee 210 Angell St., Op. 
i a i er ca ee 162 Angell St., OALR 
PN Mis. I £506 sacred ede eaeadenaweness 199 Thaver St., OALR 
Suanp, Beny. S. ..... OT PPTETCTPTEeRT TT 
TInGLeYy, Louisa PAINE .. s macnn 171 Westminster St., Op. 
WHEMMENE, TORNMAN Pe: asc cds ec ceckexcrscea 224 Thayer St., ALR 
SOUTH CAROLINA 
CHARLESTON 
TOWNSEND, JOHN FERRARS ............... 85 Wentworth St., OALR 
COLUMBIA 
\sBILL, Davin S. P. .. (cs c0We oe seeds ee ee, Coe 
a a a ee ee 1512 Marion St., ALR 
GREENVILLE 
I Ti a5 90s wealemelaw ane mes 191, W. North St., OALR 
SRG, Os gas kadar eeiowonaels 101 Church St., OALR 
é SPARTANBURG 


5 8 SP eet ete 909 Montgomery Bldg., ALR 
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SOUTH DAKOTA 


HURON 
Ramer R.Ph eek os KSee heen sues .. 066 Dakota Ave. So., OALR 


ee ee er ere Pee TTT 
SIOUX FALLS 
pe ars 612 Security Nat'l Bank Bldg.,. OALR 


os RY Se een a nee eee ...003 S. Minnesota Ave., OALR 


WATERTOWN 


OOO: FA. TEE iciossaee ns edeees Kemp and Broadway, () ALR 


ey, SO dc atiwasnneracecen “a Clinic Bldg.. OALR 


TENNESSEE 


CHATTANOOGA 


2, 5 ons vevseunees aa ...311 McCallie Ave., OALR 
ce ee rere jacvaeaal 602 Georgia Ave., OALR 
AWW. STBWART .....:. 52% Bere ..Medical Arts Bldg., 0ALR 
VEIL. «WOSREAMD . kc ac cccce seb wesw ee tongue proad St. OALR 


CLEVELAND 
PUMGUION, BO, occ cic cccecsscscesnnsck S68 S. Hospital, ALR 


DYERSBURG 
Brewer, JoHN D........... Braid, Brewer General Hospital, OALR 


JOHNSON CITY 
ke art a Corner Market and Boone Sts., ALR 


KNOXVILLI 
oo Ee ae ee ree ee eT 421 W. Church Ave., OALR 
PATTERSON: Be. WH. nice kc sc dsc caces odes a meeGncal Arts Bide... ALR 

Potrer, Wirttiam W. P. .............-.--...-Medical Bldg., OALR 
mawes Bowser G.. .<.cccevics ences 422 W. Cumberland Ave., OALR 


MEMPHIS 


ANTHONY, DANIEL HARBERT .......... 1720 Exchange Bldg., Op. 
ee i xedian eine awe . .899 Madison Ave., ALR 
eer ee eee ee 62 N. Main St., OALR 
ES A See ee a re Seer Exchange Bldg., Op. 

OE aa ee re Physicians and Surgeons Bldg., ALR 
rr eo 899 Madison Ave., ALR 
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HaAkkIS, J. HARLEY Perey Ce ...Medical Arts Bldg., ALR 
HuGues, J. A. = j .....5terick Bldg., OALR 





Levy, Lovis Rete ; ~.Commerce Title Bldg., ALR 
Pewis. Aah kccecs cs nt 130 Madison Ave., OALR 
LeEWIs, PHitip MERIWETHER eivsasees doxenange Bide, OALK 
DICTSANMEY. Fe. secicicns wax ee 899 Madison Ave., ALR 
Minor, H. F rarer Bg Bank of Commerce Bldg., OALR 
CMIALES, FEARGEY Wenn ct acs .. Exchange Bldg., OALR 
RYCHENER, Ratpo O.......... ina ..130 Madison Ave., Op. 
SANDERS, SAM H. .. ped bansas 6 var d4o Madison Ave., ALR 
SELIGSTEIN, Mitton B....801 Union and Planters Bank Bldg., OALR 
SHEA, J. 2... eae awae ee 1018 Madison Ave., ALR 
Srmpson, W. LIKELY , ie Phvs. and Surg. Bldg... ALR 
STANFORD, J. B. ir ....899 Madison Ave., OALR 
Stinson, Wa. Davip yk aR wi ...805 Medical Arts Bldg., ALR 
WATKINS, Epwin Drat 1412 Exchange Bldg., OAIR 


NASHVILLI 


BRYAN, JAMES LEsLit 919 Bennie-Dillon Bldg., OALR 
CuLLom, M. M. eee 1119 Bennie-Dillon Bldg., OALR 
5 6 ae = oe See .../06 Church St., OALR 


FRASTY, F. E. eer err ....+..+Medical Arts Bldg., ALR 
KENNON, W., G. .. ; ; ...Doctors Bldg., OALR 


Ork, EUGENE ... : ......Doctors Bldg., ALR 
SULLIVAN, Ropgt. Ep ace ....Doctors Bldg., Op. 
WakNER, Ropert JA ’ ..708 Church St., Op. 


Witkerson, Wn. W., TR Bennie-Dillon Bldg., ALR 


TEXAS 
AMARILLO 


CRUME, JOHN Jas. ...... .320 Amarillo Bldg., ALR 
DUNCAN, ROBERT AUSTIN aor ....339 Amarillo Bldg., ALR 
SIREIT, AUGUST J... 2s. Sm aib sewer ote ee RIES eee 
AUSTIN 

HILGARTNER, H. L., JR i ... Norwood Bldg., Op. 
HitGARTNER, H. L., Sr , rer Norwood Bldg., Op. 
KEY, SAM N. tiie Spe , Te ; P .... Norwood Bldg., OALR 
Ropison, J. T ae ........Norwood Bldg., ALR 


BROW N WOOD 
ANDERSON, W. B. . ee ae ae ...d09 West Anderson St.. OALR 


CORPUS CHRISTI 


STROUD, Epwarp F. ......... ... Medical Professional Bldg., ALR 


DALLAS 


EE a Pe ee ee ee eat re Medical Arts Bldg., OALR 


: Se Bo he ho I ee 4105 Live Oak St., ALR 











626 GEOGRAPHICAL ex) 
I el 1515 Medical Arts Bldg... OALR 
MARCHMAN, Oscar M. .................Medical Arts Bldg., ALR 
pece atm, 5. Ga. ...> 5% 6 seeens senses ss MCG Arts Bidg., OALR 
McReynotps, Joun O. ..........907 Mercantile Bank Bldg., OALR 
EME 6 iis old wah bee ee at 4105 Live Oak St., ALR 
I 2s rg oma es wig ad 907 Mercantile Bank Bldg., OALR 
RAMS. Bi Ds. 5 ke ca vd des cecanccces eel Arte Bide. ALR 
Tuomas, W. MAXWELL .................Medical Arts Bldg., Op 
DEL RIO 
RN, Se oy eae en eee 504 First Nat'l Bldg. OOALR 
EL PASO 
Dae, tea WE ee cd. iewaad 903 First Nat’l Bank Bldg., OALR 
pcmteree, PRANK FP. .. x cidccvcasce First Nat'l Bank Bldg... OALR 
SCuUsTER, S. A. 2... ccc cccccvcceeekifst Nat'l Bank Bide... ALR 
WA, WHIEEIAM Bi oc idee cncsasncacce Bassett Tower, O.ALR 


FORT WORTH 
GOoDMAN, THomas L. ..................Medical Arts Bldg.. ALR 
CIES inn a 'dces ean eee x eben Medical Arts Bldg., OALR 
co TS Re 405 Medical Arts Bldg., OALR 
Jackson, ATRas E. ....................Medical Arts Bldg., Op. 
RICHARDSON, JAMES JOSEPH...... Cook Hosp. and Beall Clinic, ALT 
EES DD £i6 Karneksecu-ed cadena Medical Arts Bldg., O.ALR 
Warwick, Haroip L. .............. 913 Medical Arts Bldg., ATR 

GREENVILLI 
I, BN Us bin ani nkn Nenbarenran ect 260712 Lee St.. ALR 

HOUSTON 

a Ee ee ee ee 1304 Walker Ave., ALR 
RE re tt ale 1117 Medical Arts Bldg., OALR 
ree errs 1117 Medical Arts Bldg., OALR 
Dickson, J. CHARLES ...................Medical Arts Bldg., ALR 
eee OS rn: 1704 Niels I’sperson Bldg., OALR 
rr eer eee 1304 Walker Ave., ALR 
ON re 1300 Walker Ave., Op. 
GRIFFEY, Epwarp W. ...... ...Medical Arts Bldg., ALR 
Es hs iin 40d aenoan damaammenn 1914 Travis St., Op. 
SCE deccsccenecsaudes 2010 Niels Esperson Bldg., ALR 
EM 6a. c ines winners danse uses 1304 Walker Ave., ALR 
Maxwett, Harvey C. .....Station Hosp., Fort Sam Houston, OALR 
IN oa cenicgag sd wanw ped ves 1300 Walker Ave., Op. 

LONGVIEW 
a i ie a td Hurst Hospital, OALR 

I.UBBOCK 

DE eee he eet mee 1917 Tenth St., ALR 


(Tex., Utah) LIST OF MEMBERS 


SAN ANGELO 





WiIndDHAM, Rovertr DWArRD.. ..234 W. Beauregard Blvd., 
SAN ANTONIO 

APPS. TD Be dias Warghacvwliewinewweleaan 7 Medical Arts Bldg 

PO, BOM. sides acecces ds iti eres wae 

Csitt... PUMCETAME PIOUS oo ck ceS s Kcroe cade 705 IE. Houston St., 

Panmeism. WOBERT TS. s0.ccs awecd asc ...Medical Arts Bldg., 

ROSEBROUGH. FRANK PIBNRY «ccs 6 asicess acai .. Moore Bldg., 

Wesse_ts, ANDREW DB. ... Nix Professional Bldg., 

rEMPLI 

McDavitt, BERTHA SCHENCK STECKER.....Mainand Ave. A, 

Woopson, BURBANK P, .................-Woodson Hospital, 

Woopson, WARREN B. ............. oth St. and Avenue G, 
PEXARKANA 

Perea Te cick wae Wane une eG 5 Menger ci .. 209 Pine St., 

Mann, Apert H. ere aoe 209 Pine St 


TURTLE CREEK 


Ht re JAS SS ere ee re en ene 536 Penn Ave. 
TYLER 

of) ae ee. eee re re ... Peoples Nat'l Bank Bldg., 
WACO 

ARESWORTE. Fi. Ee ocho vidwitie dae Baws Medical Arts Bldg 

CoLtcin, Wm. Ep. .. . wks ul oes (OOD 4_ OMmMpDUsS AVE. 

SPENCER, SHELBY CRUTHIRDS ............Professional Bldg., 


WELLINGTON 


Hicu, Crirron |: sae aes eee ... small Bldg., 
UTAH 
HYRUM 
Cae Fee eS oy hag Liga care wy bel eden aA ( Retired) 
OGDEN 
Pe Ee Be 5s Sos, ok cin heed Ieccles Bldg., 
PROVO 
eT. hae alee ts ee eal 35 East 2nd South St. 
SALT LAKE CITY 
a a ere 804 Boston Bldg 
PSs Me eee eran a 9 Exchange | lace, 
NEHER, EDWIN MANSON ............-sseee0: Boston Bldg.., 
e.. SE, BN ids kemwdnaeaees Medical Arts Bldg., 
STAUFFER, F. LEAVER .................-Medical Arts Bidg., 
SOUT, MR ioe xo dcicesd, wince ied ale Medical Arts Bldg., 
I oe ce ee eee 920 Boston Bldg.., 
eee, VIR Fenn cacawadvsvacines Ezra Thompson Bldg., 
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628 GEOGRAPHICAL (Vt., Va., 
VERMONT 
BARRE 
Jarvis, De Forest C. ..................-Quarry Bank Bldg., 
RURLINGTON 
POTTED, TORN Fo aia vaccine veeeas +++ SBS Peart St., 
RUTLAND 
MARSHALL, GEORGE GUERIN ....... ......Gryphon Bldg., 
ST. JOHNSBURY 
ons MY ESS erry 33 Main St., 
VIRGINIA 
DANVILLI 
Dickerson, Wo. E. .. . ..2+..+..+Masonic Temple 


FREDERICKSBURG 
Hotioway, JoserpH M...N.W. Cor. Hanover and Charles Sts., 


HARRISONBURG 


Preston, H. GRANT Weta .......Professional Bldg., 


RICHMOND 


CourtTNey, Ropert H ee Professional Bldg.., 
GaTEwoop, E. T. ...... Coewdcncccec cl ROQRGIDE Daae.. 
Hitt, Emory ....... ae 501 E. Franklin St., 
HuGHeEs, T. E. ...... ee re ere Professional Bldg., 
MILLER, Ciirton, M. ‘e ....Stuart Circle Hospital, 


ROANOKI 


EE a eae OR he ee Mee ee ee Box 2467, 
HAMLIN, FRED EUGENE ... a ....Medical Arts Bldg., 
TONE, FIARRY By onc. ac iccccacccsccvas  ACGICal Arts Bide. 
WOUNG, CHABRES A. .. .. . os ces ccscccnse» metneal Arts Bide., 


UNIVERSITY 
WooDWARD, FLETCHER DRUMMOND ...............Box 1685, 


WINCHESTER 


MACI, SO O oe ae one ee ee 105 N. Braddock St., 


WASHINGTON 
ABERDEEN 
ee, ee fe 


BELLINGHAM 


Howe, SPENCER S. Bellingham Nat’l Bank Bldg., 


Wash 


ALK 


OALR 


OALKR 


()p. 


ALK 


ALR 


\LR 


(Op 
ALR 
(Jp. 
\LR 
OALR 


\LR 


ALR 





(Wash., W. Va.) LIST OF MEMBERS 629 


EVERETT 
Murruy, Avsertr |b. . seed .. Medical and Dental Bldg., AL. 
\ 


Secoy, Harry R. eee Everett Clinic, 


LONGVIEN 


Barton, Joun F. oe 1346 Fourteenth Ave., ALR 


EATTLI 
\DAMS, FRED'K W <oosevelt Clinic, 1114 Boylston Ave., OALR 
Beir, Wine Orro ... i Medical-Dental Bldg., Op. 


CHASE, FE. FRANK 2 ee hare : er 1008 Cobb Bldg., OALR 
Downine, J. Tuomas .. .. Virginia Mason Hospital, OALR 
Faikcuitp, Noka M Stimson Bldg., Op. 
HoreMan, W. I ; 1317 Marion St., Op. 
i es, ae eee Pee 817 Summit Ave., Op. 


. YE, W. K. - 1215 Fourth Ave., OALR 
SHANNON, C. W ee ..New 4th and Pike Bldg., Op. 
STILLSON, Fi. « : Seabord Bldg., OALR 
\WURDEMANN, H. V. ere 320 Stimson Bldg., Op. 


SPOKANI 
Copp, ALPHONSO N. . Paulsen Med. and Dental Bldg., ALR 
PARSELL, Louis A Paulsen Med. and Dental Bldg., ALR 
Rott, O. M RS eee .. Paulsen Med. and Dental Bldg., OALR 
SMitit, CARROLL | Paulsen Med. and Dental Bldg.,. OALR 
VEASEY, C. A., SR Paulsen Med. and Dental Bldg., 0ALR 
Veasey, C. A., Jr Paulsen Med. and Dental Bldg., OALR 


rACOMA 
CAMERON, Wma. G Medical Arts Bldg., OALR 
Davirs, J. S - 2611 N. Union Ave., OALR 
Howe, A. W. . tere Medical Arts Bldg., OALR 
PAUL, Wm. C eee ...Medical Arts Bldg., ALR 


WALLA WALLA 


(i NW. GEORGE ROBERT « «64 6.0 00% 306 Baker Bldg., ALR 
WEST VIRGINIA 
BLUEFIELD 
Sr. Cram. €, T. a ...Corner Bland and Ramsey Sts., ALR 
FAIRMON1 
Hatt, Soptsca S prlares sea .......95 Fairmont Ave., ALR 
TOMNGON, TE. Tes sv sdvvd ' ,sseee0s 080 Jefterson St., OALR 
BRAvGH, topo. FH. i. kc ks - .309 Cleveland Ave., ALR 


HUNTINGTON 


NE DRI 66. si ose ion A ae 1050 Fifth Ave., ALR 
ee pa iT eres eee reer ee: 1050 Fifth Ave., OALR 





030 GEOGRAPHICAI (W. Va., Wis.) 


MORGAN TOWN 
gE gs SE Ea er Te ae ch a ee gree 269 High St., OALR 


PARKERSBURG 
FIARTMAN, EUGENE C.. ...k cic ccciactsss. O10U Market St.. OALR 


WELCH 


SCHIEFELBEIN, Harry T. ... ....otevens Clinic Hospital, Op. 


WHEELING 


PAWCETY. BRAM hg acc cc wares iddwdatk .../9 Twelfth St.,. OALR 
Jones, EpMUND LLoyp ibe ed aes eacwwes « WO Reenme Chmc OALR 
TOMASSENE, R. A. ...... dha Giese seein ted 1144 Market St.,. OALR 
ZUBAK, MATTHEW F. ...... Citizens Mutual Trust Bldg., OALR 


WISCONSIN 

APPLETON 
SC Ee tn a PO SO ln ee a Zuelke Bldg... OA 
Rector, A. BE. ... tye aheeer Riese eS eee i W. College \ve., OA 


EAU CLAIRE 


oO) Gil, a Pee ae Ee ee Ree ay ee 119 S. Barston St... OALR 
DARE, TAR WARRACE fo ookkccckcx css 314 FE. Grand Ave., ALR 


a a a Arn ee Speer eae 11 N. Main St., OALR 


> al | a ee RV rk pe ee . Northern Bldg.., 
INP. Fe oe .......bellin Bldg., 


PEWOEE AUOREY FE. aks cc xcwdsicnacar 500 W. Milwaukee St.,. OALR 


KENOSHA 


PSIG EWE. hve ccan exis maneeacd és. th ei Ave. OALR 


LA CROSSE 
DOUGLAS, FREDERICK ALEXANDER........ 303 State Bank Bldg., OAT. 
SMITH, D. S. State Bank Bldg., OAT 


BYAVIS, FF. As . cdc ccs nccsicccus see cbee W. Washineton Ave... OALR 


PMCS. UE BEY Ths os ic ce dees ec meee 16 N. Carrol St., ALR 
NEFF, EvGENE E. ................224 W. Washington Ave., Op. 
CUE, SEN. Fis has vcs adane ens .1 S. Pinckney St., Op. 


PN ON he oe reg it carn gal ele are 826 S. 8th St... OALR 
oh a es), Commerce Blk., ALR 
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MARINETTI 
oy ae Sh errr eer gee re eee ive eneee oe bte Mam ot, OALE 


MARSHFIELD 
( LVMAW PAOEN nck cecticeds ..Marshtield Clinic. OALR 


MILWAU KEI 


ae: a eee 324 E. Wisconsin Ave., Op 
SEPPREN Jen cas sss eee ee 201 W. Wisconsin Ave., ALR 
CHapmMan, V. A pty 324 Ie. Wisconsin Ave., OALR 


WORDON, J. S eee 922 Bankers Bldg... OAL 
GROVE, W. Ee. oc kciccoacwesctusacsnr 0a Wistensit Ave. Oe 
HL At Ek, EF. HeERBER1 ; Wells Bldg., 
Heres, Harry | Pate 204 W. Wisconsin Ave., OALR 
PRIGGING. SS. Ss: cicdiun .324 E. Wisconsin Ave., OALI 
I | H. B anges i ... Bankers Bldg., ALR 
H loun B 208 Io. Wisconsin Ave., Op 
\icCormick, THomas F ; Wells Bldg., ALR 
Makks, JULIAN BARNET She otis .. 435 N. Water St., ALR 

ee a eee eee ...231 W. Wisconsin Ave., OALR 
Ryan, Ep, R ae .......024 E. Wisconsin Ave., Op. 

Scumiptr, Herpert G ; ....238 W. Wisconsin Ave., ALR 
SPRO E KALPH FP. ..«: ; ‘ : 208 E. Wisconsin Ave., OALR 
BOLAN. £HOS: Es. sa-scu: cseevcsseevhlae Wells Bide,. ALR 
TOME. BE, Fie osic ke cb cksavcven sew dike oe WIsCOnsnt Ave. San 
WALBECK, EDWAMD A. 2.5065 ceases 238 W. Wisconsin Ave., Op 


RACINI 


Horimes, RENTAMIN H 523 Main St., ALR 


SHEBOYGAN 


NEUMANN. WM. Fi. .2..cesceu ds ......Shebovgan Clinic, OALR 


SUPERIOR 


Myers, E_Mer A. ec eeeeeesee...-407 Board of Trade Bldg.. OALR 
TRE. Wes Moe are sk ea ote ..... Board of Trade Bldg., OALR 
WAUSAU 
SCHLEGEL. PERMAR Fcc x ks Sswwd waren . SOE Third St, OALE 


W HITEHALI 
SEMONS.. INEM ee 6 oc cee araeansinds ...-MacCornack Clinic, ALR 


WYOMING 


CHEYENNI 


a Me ne wees ee 408 Hvynds Bldg., ALR 
I, REE Bai aces cetrownswasiobies 408 Hynds Bldg., OALR 








632 GEOGRAPHICAI (Atrica, Austria, Canada ) 
AFRICA 
NATAL 
DURBAN 

Jounson, LINDSAY ..... .“ Fairlawn” Esplanade, p 


AUSTRIA 
VIENNA, VI 
BRUNNER, HANs ..Gumpendorter St. 25, ALK 
CANADA 
ALBERTA 
EDMONTON 


Brown, W. Haroip Bank of Montreal Bldg., OALK 


BRITISH COLUMBIA 


VANCOUVER 


Boucwrm, KR: B. ....<ka xc: Medical Dental Bldg... OALK 
VICTORIA 
a 2 ere ere ee 409 Pemberton Bldg... OALR 


MANITOBA 


BRANDON 
.35 Clement Blk., OALR 


McDIARMID, H. OLIVER ......... 
NEW BRUNSWICK 
ST. JOHN 
I Ee I ae old wakdt/e dad Owes eae ey 42 Coburg St., OALR 
NOVA SCOTIA 
HALIFAX 
CUNNINGHAM, ALLAN R. ......... 260 Barrington St., OALR 
ONTARIO 
HAMILTON 
pA, a eee ee cores penne eee 317 Main St., E., OALR 
DEACTFANLANE. FP. By ocdiicciaviscvcunaccs cs MGR Arts Bide: OALR 
WELLAND 
BRIANT, TBOMAS ERMEST .« 6oc cc ccccewcaes 28 East Main St., ALR 


OTTAWA 


SI: TE re a io a Medical Arts Bldg., OALK 


eee 


oe hr 





ALEXANDER, SEEYMAN 


BocHNER, MAXWeLL IK 


BARNES, LANCELOT 
BRADLEY, Basti \ 
CAMPBELL, A. A. 
DaviEs, T. A. .. 
(GOLDSMITH, PERRY (G., 
Pint, «. 3 ; 
\MecCuttocn, Rorerr | 


McGREGoR, Grecor Wa 


PENTECOsT, R. S 
Risponx, EK. F, 
SEBERT, L. J. 
SN] (;] ( 


mwa 
FREEDMAN. ABRAHAM 
HopGe, GEORGE | 
HutTcHINson, KEITH ¢ 


JOHNSTON, KENNETH B. 


Lunpon, A. FE 
MchKere, S. HANFoRD 
MNICNALLY, WM. JAMES 
MacMinran, J. A, 
MacNavucutTon, B. |] 
RAMSEY, G4. STUART 
Rocers, J. T. 
ROSENBAUM, J. 
PREMBLE, Geo. Ep 
Wricut, Ropstr. P 


\DAMS, ELDRIDGE S 


LIST OF MEMBERS 


PETERBOROUGH 
129 Murray St.. OALKR 


Medical Arts Bldg., ALR 
329 Bloor St., W.. Op. 
170 St. George St., | yp 
\ledical Arts Bldg... \LK 
.86 Bloor St. W., ALR 
578 Sherborne St., OALR 
Medical Arts Bldg., ALR 
_.. .160 Bloor St., W., Op. 
; Medical Arts Bldg.,. OALR 
170 St. George St., ALR 
.338 Bloor St., E., OALR 
Medical Arts Bldg., ALR 
Medical Arts Bldg., Op 
Medical Arts Bldg., ALR 
Medical Arts Bl ALR 


lg 
170 St. George St., ALR 





LKEI ; Medical Arts Bldg., Op 


QUEBEC 


MONTREAL 
.. 1471 Crescent St., ALR 
1190 Mountain St., ALR 

66 Sherbrooke St., W., OALR 


) 1396 St. Catherine St., W., ALR 


..1414 Drummond St., ALR 
1509 Sherbrooke St., W., ALR 
1509 Sherbrooke St., W.., ¢ yp. 
.1501 Crescent St., ALR 

.1528 Crescent St., Op. 
The Linton Apartments, ALR 

... 1410 Stanlev St., Op. 
~Drummond Medical Bldg., ALR 

.. 1496 Mountain St., Op. 
..Medical Arts Bldg., ALR 
.... 1396 St. Catherine St., W., Op. 
1390 Sherbrooke St.. W.. AL] 
....1414 Drummond St., ALR 


CHINA 
HANGCHOW 
Central Aviation School, ALR 


PEIPING 


KRONFELD, Peter CLeMENS..Peiping Union Medical College, Op. 


GEOGRAPHICAI (Other Countries) 


CZECHOSLOVAKIA 
PRAGUE 
ELSCHNIG, ANTON Ferdinandstrasse, 10 


ENGLAND 
LONDON 
DUNDAS-GRANT, SIR JAMES 148 Harley St., W. 1 
Evuiott, Lt.-Cot. R. H...........54 Welbeck St., Cavendish Sq., W. 
GRAVES, BASIL 11 Devonshire Place, Upper Wimpole St., W. 1 
KIRKPATRICK, Lt.-CoLt, HENRY... 
LAWForRD, J. B. : 
Be SS a 24 Devonshire P1., W. 1 
TILLEY, HERBERT ......University College Hospital 


HOLLAND 


LEIDEN 


VAN DER Hoeve, PRoF. J. Rijnsburgerweg 6A 


HUNGARY 
BUDAPEST 
Grosz, Pror. Dr. EMIL pt Vill Maria. V.. 39, 


MEXICO 
MEXICO CITY 
SILvA, RAFAEL \v. Insurgentes 195, 
PANAMA 


CANAL ZONI 
GOLDTHWAITE, RALPH H. (;orgas Hospital, 


Opom, STANLEY G. ...... .......-Colon Hospital, 


POLAND 
WARSAW 
LAUBER, Pror. Dr. HANS..............00-...--falefa Roz 8, 
SCOTLAND 
GLASGOW 


GRAY, ALBERT A. 


SWITZERLAND 
ZURICH 


NAGAR, Pro. F. Freiestrasse 20 
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